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1.
Deflnition 1. $\mu f_{\mu}(a)=\cup\{\mu f(b) : b\in[a]^{\leq\mu}\}$
, $|a|\leq\mu$ $\mu f_{\mu}(a)=\mu f(a)$ .
Deflnition 2. $\lambda$ $\kappa-\ell tmng$ , $\rho<\lambda$ , $\rho^{\kappa}<\lambda$ .
2.
, , .
Theorem 6.2.4 in [1]. $a$ , min(a) $\mu$-stmng
. , $\sup(\mu f_{\mu}(a))=(\sup(a))^{\mu}$ .
, [1] 2 .
Corollary 7.2.7 in [1]. $a$ , $|\mu f(a)|\leq|a|^{+\mathrm{a}}$
, S.Shelah $19W$
.
\eta ? 1by $S?\mathrm{f}\mathrm{f}\mathrm{i}$
1304 2003 88-113
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Lemma 8.1.1 in [1]. $\delta$ , $\mu$ . a=[\aleph ’ $\aleph_{\delta}$ )
\aleph $\mu$-strvng . , $\aleph_{\delta}^{\mu}<\aleph_{\alpha\dagger 1rf\mu(a)|}+$ .
, $\mathrm{T}\mathrm{h}\infty \mathrm{o}\mathrm{e}\mathrm{m}6.2.4$ .
$pmf$. Theorem6.2.4 , $\sup(\mu f_{\mu}(a))=\aleph_{\delta}^{\mu}$ . [ , $b$ nin(b)=
\aleph , suP(b)<\aleph llbl+ . nin(a)=min$\mu f_{\mu}(a)$
, $b:=\mu f_{\mu}(a)$ 1 .
Theorem. $\delta$ $\aleph_{\alpha}:=(2^{\mathrm{c}f(\delta)})^{+}$ .
$|[(2^{\mathrm{c}f(\delta)})^{+},\aleph_{\delta})|\leq 2^{\mathrm{c}f(\delta)}$ ,
$\aleph_{\delta}^{\mathrm{c}f(\delta)}<$
$\{\aleph_{\alpha+|[()\aleph_{\delta})|}2^{\epsilon}t\mathrm{t}\iota 1+,+\alpha, (2^{\mathrm{c}f(\delta)})^{+}\}$ 1 .
prvof. [1] $\mathrm{T}\infty \mathrm{r}\mathrm{e}\mathrm{m}8.1.4$. .
$2^{\epsilon f(\delta)}<\aleph_{\delta}$ $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\aleph_{q+|[(),\aleph_{\delta})|}++2^{e’(\delta)}4$ .
$a:=[\aleph_{\alpha’\delta}\aleph)_{r\mathrm{e}g}$ $\text{ }.$ lal<min(a) . $\kappa:=cf(\delta)$
. $\prime \mathrm{m}\mathrm{m}$ 811 \aleph 2<\aleph \mbox{\boldmath $\alpha$}+1pef\mbox{\boldmath $\alpha$}( )l+ .
$\kappa<|a|$ $\mu f_{\kappa}(a)\subseteq\mu f_{|a|}(a)$ , $|a|\leq\kappa$ $\mu f_{\kappa}(a)=$
$\mu f|a|(a)$ . $\aleph_{\delta}^{\kappa}<\aleph_{\alpha+1f_{1}a\mathrm{l}(a)|}+\mathrm{P}^{\mathrm{C}}$ . $\mathrm{C}\mathrm{o}\mathrm{r}\mathrm{o}\mathrm{f}\mathrm{U}_{\mathrm{f}\mathrm{l}}\mathrm{y}7.2.7$
$|\mu f(a)|\leq|a|^{+3}=|[\aleph_{\alpha}, \aleph_{\delta})|^{+\epsilon}$ .
} $\check{}$ $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\aleph_{\alpha+|[(2^{\mathrm{c}}J1\iota)),\aleph_{C})|}+\dagger 4$ .
Corollary. $\delta$ $|\delta|\leq 2^{\mathrm{c}f(\delta)}$ ,
\aleph e\mbox{\boldmath $\delta$}f(\mbox{\boldmath $\delta$}) $< \max\{\aleph_{|\delta|}+4, (2^{\mathrm{c}f(\delta)})^{+}\}$ .
Exmple.
(1) $\delta:=\omega_{n}+\omega$ 2\mbox{\boldmath $\omega$}=\aleph n , \aleph \mbox{\boldmath $\omega$}\mbox{\boldmath $\omega$}n\tilde <\aleph 4
$(n\in\{1,2,3\})$ .
(2) $\delta:=\omega_{4}+\omega$ $2^{\omega}=\aleph_{\omega_{4}}$ , (1)
\aleph \mbox{\boldmath $\omega$}\mbox{\boldmath $\omega$}4+\mbox{\boldmath $\omega$}<\aleph 4+’ .
(3) $\Psi<\aleph_{\delta},$ $cf(\delta)=\omega$ $|\delta|=\omega_{1}$ $\delta$ , \aleph \mbox{\boldmath $\omega$}\mbox{\boldmath $\delta$}<\aleph g $\mathrm{A}\mathrm{a}$ .
Remark. 6 , :
$*\in\{|\delta|,cf(\delta)\}$ , $\aleph_{\delta}^{*}<\mathrm{R}\{\aleph_{1*1^{+4}’}(2^{*})^{+}\}$ .
7
(1) $\aleph_{\delta}^{|\delta|}<\max\{\aleph_{|\delta|}+\alpha, (2^{|\delta|})^{+}\}$ ;
(2) $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\max\{\aleph_{|\delta|^{+4}}, (2^{\mathrm{c}f(\delta)})^{+}\}$ ;
(3) $\aleph_{\delta}^{|\delta|}<\mathrm{m}\mathrm{x}\{\aleph_{\mathrm{c}f(\delta)^{+4}}, (2^{cf(\delta)})^{+}\}$ ;
(4) $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\mathrm{m}u\{\aleph_{\mathrm{c}f(\delta)^{+4}}, (2^{ef\mathrm{t}\iota)})^{+}\}$;
(5) $\aleph_{\delta}^{|\delta|}<\mathrm{m}\mathrm{x}\{\aleph_{\mathrm{c}\oint(\iota \mathrm{I}^{ 4}}, (2^{|\delta|})^{+}\}$;
(6) $\aleph_{\delta}^{\mathbb{C}\oint(\delta)}<\mathrm{n}\mathrm{l}\alpha\{\aleph_{\mathrm{c}\oint(\delta)^{+4}}, (2^{|\delta|})^{+}\}$ ;
(7) $\aleph_{\delta}^{|\delta|}<\max\{\aleph_{|\delta 1^{+\alpha}’}(2^{\mathrm{c}f(\delta)})^{+}\}$.
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(J). [1] Theorem 814 [2] D
(B). $\delta\leq 2^{\mathrm{c}f(\delta)}$ , CoroUary.
(S)am (4). . $\delta=\aleph_{(2^{\omega})}+4+\omega$ ,
.
(5)and $(\delta)$. $\mathrm{V}$ ‘ .
(5) (6) . $\delta=\omega_{5}+\omega$ . 2|\mbox{\boldmath $\delta$}|=\aleph 511 $<\aleph_{\delta}$
$2^{\omega_{\mathrm{b}}}$ . (5) (6) .
$\aleph_{\delta}<2^{|\delta|}$ , (5) (6) .





, $\aleph_{|\delta|}\mathrm{a}4<\aleph_{\delta}^{|\delta|}$ $.(|\delta|$ , $cf(\delta)<\kappa<|\delta|$
1 $\kappa$ . $|\delta|$ $\kappa$ .)
Problem. $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\max\{\aleph_{|\delta|}+4, (2^{ef(\delta)})^{+}\}$ ?
, ,
” ” .
. $\aleph_{\delta}=\delta$ $\delta$ . , $2^{\aleph_{\delta}}=\aleph_{\delta}^{\mathrm{c}f(\delta)}$ ,
.
, .
Theorem(S.Shelah). $\aleph_{\delta}^{\mathrm{c};(\delta)}<\max\{\aleph_{|\delta|}+4, (|\delta|^{\mathrm{c}\oint(\delta)})^{+}\}$ .
[6] [5] , [6]
, ,
. ( : [5]
, [1] )
pmof. $|\delta|^{\mathrm{c}f(\delta)}<\aleph_{\delta}$ $\aleph_{\delta}^{\mathrm{c}f(\delta)}<\aleph_{|\delta|}+4$ .
$\aleph_{\alpha}:=(|\delta|^{\mathrm{c}f(\delta)})^{+}$ , $a=[(|\delta|^{\mathrm{c}f(\delta)})^{+},$ $\aleph_{\delta})_{reg}$ . (I\mbox{\boldmath $\delta$}|‘f(6))+’ \kappa $:=$
$cf(\delta)$-strong , 81.1 \aleph \mbox{\boldmath $\delta$}\hslash <\aleph +lpcfn(a)l’’ .
$|\mu h(a)|\leq|\mu f(a)|$ 727 , \aleph 2<\aleph \mbox{\boldmath $\alpha$}+1\mbox{\boldmath $\delta$}1\leftrightarrow . $\alpha<\delta$ $\aleph_{\delta}^{\mathrm{c}\oint(\delta)}<$
\aleph |\mbox{\boldmath $\delta$}|\leftrightarrow .
. S.Shetah . , $|\delta|\leq 2^{\mathrm{c}f(\delta)}$ $|\delta|^{\mathrm{c}f(\delta)}=$
$2^{\mathrm{c}f(\delta)}$ .







$a$ $\min(a)>|a|$ . $a$
, $\xi<\eta$ $\xi$ , \eta $a=$ { $\alpha$ : $\xi\leq\alpha<\eta,\alpha$ }
. $\Pi a$ $\{f : aarrow\sup(a)|\forall i\in a(f(i)<i)\}$ . $a$ $I$ [
$a/I$ $\{i\in a : f(i)\neq g(i)\}\in I$ .
$f,$ $g\in\Pi a$ [ $f\leq t\mathit{9}$ $\{i\in a:g(i)<f(i)\}\in I$ , $f<tg$
$\{i\in a : g(i)\leq f(i)\}\in I$ . J
. , .
3.1. $\lambda$ . $\Pi a$ ( $f_{\alpha}$ : $\alpha<\lambda\rangle$ $a$
$I$ t \mbox{\boldmath $\alpha$} $<\beta$ $f_{\alpha}<_{t}f\rho$ .
$\forall h\in\Pi a\exists\alpha<\lambda(h\leq tf_{\alpha})$ . $\lambda$ , $a$ $I$
( $\lambda=tcf(\Pi a/I)$ . ) , $\lambda$ $I$
{ $f_{\alpha}$ : $\alpha<\lambda\rangle$ $\in\Pi a^{\lambda}$ .
$I=\{\emptyset\}$ $tcf(\omega \mathrm{x}\omega_{1}/I)$ [ $\mathrm{V}$ $\mathrm{a}$ .
$b\subseteqq a$ $\Pi a$ $<\lambda$ $(b\mathrm{I}\vdash cof<\lambda)$ , $b\in D$
$a$ D , cf( a/D) $<\lambda$ . ,
$J_{<\lambda}(a)=\{b\subseteqq a : b\mathrm{I}\vdash c\circ f<\lambda\}$ . , $J_{<\lambda}(a)$ $a$
.
8.2. a/J$<\lambda(a)$ $\lambda$- . , $B\subseteqq\Pi a/J_{<\lambda}(a)$
, $|B|<\lambda$ $B$ a/J$<\lambda(a)$ .
. $|B|$ (a) $|B|\leq$ $+$
$\alpha\in a$ [ , $f( \alpha)=\sup\{g(\alpha) : g\in B\}$ , $f$ $B$ .
$(\mathrm{b})|a|^{+}<|B|=\mu\leq\lambda$
$B=\{g_{\alpha} : \alpha<\mu\}$ $\leq_{J}<\lambda$ ( ) . \mu
. \mu . , Yla/J$<\lambda(a)$
$\mathrm{a}$ . $\langle h\rho ; \beta<|a|^{+}\rangle$ [ . $h_{0}=$ , \beta
, $\alpha\in a$ $h \rho(\alpha)=\sup\{h_{\gamma}(\alpha) : \gamma<\beta\}$ . $h\rho$
$h\rho+1$ . h\beta $\mathrm{B}$ $\mathrm{V}^{\mathrm{a}}$ , $\mu_{\alpha^{=}}\{\gamma\in a:g_{\alpha}(\gamma)>h\rho(\gamma)\}$
, i\rho =min $\{\alpha<\mu : \mu_{\alpha}\not\in J_{<\lambda}(a)\}$ . $b_{\beta}^{\beta}.\cdot\not\in J_{<\lambda}$ , $b_{\beta}^{\beta}.\cdot\in D$
$cf(\Pi a/D)\geq\lambda$ . $\leq_{D}$ $B$ $f$ . ,
$\alpha\in a$ $h\rho+1(\alpha)=\mathrm{n}1m\{h\rho(\alpha), f(\alpha)\}$ . ( $h\rho$ ; $\beta<|a|^{+}\rangle$
. $\mu>\forall\alpha>i_{\beta}(\wp_{\alpha}+1\subset\copyright\neq$ . $\beta<\beta’arrow\Psi_{\alpha}\neq\subset b_{\alpha}^{\beta}$
, $\alpha\geq i_{\beta}$ $ffi_{\alpha}+1\not\in D$ $\wp_{\alpha}\in D$ . $|a|^{+}<\mu$ IJ
. $\forall\beta<|a|^{+}(i_{\beta}<\delta)$ $\delta<\mu$ . $\langle b_{\delta}^{\beta}$ : $\beta<|a|^{+}$ )}
$\subseteqq$ .
$.$. cf( a/D) $<\lambda$ , $b1\vdash cof<\lambda$ b\in D .
. $cf(\Pi a/D)=\mu<\lambda$ $\langle g_{\alpha}/D:\alpha<\mu\rangle$ $\Pi a/D$
. 3.2 , $\forall\alpha<\mu(g_{\alpha}\leq_{J_{<\lambda}(a)}g)$ $g$ .
, $\forall\alpha<\mu(g_{\alpha}\leq_{D}g)$ .
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$.4. $D$ $a$ . , $cf(\Pi a/D)<\lambda$
$D\cap J_{<\lambda(a)}\neq\emptyset$ .
$J_{<\lambda}(a)$ 3.4 , .
(1) $\mu<\lambda$ $J_{<\mu}(a)\subseteqq J_{<\lambda}(a)$
(2) $\lambda$ , $J_{<\lambda}(a)=\cup\{J_{<\lambda}(a) : \mu<\lambda\}$
$.5. $a$ $I$ \lambda =tcf( a/I) $J_{<\lambda}(a)\neq$
$J_{<\lambda}+(a)$ .
J $D$ . $a/I$
$a/D$ $cf(\Pi a/D)=tcf(\Pi a/I)=\lambda$ .
3.4 $D\cap J_{<\lambda}(a)=\emptyset$ $D\cap J_{<\lambda}+(a)\neq\emptyset$ . [ $J_{<\lambda}(a)\neq J_{\lambda}+(a)$
. .
$a$ $\mu f(a)$ .
$\mu f(a)=\{\lambda|\exists Itcf(\Pi a/I)=\lambda\}$
$=\{\lambda|\exists Dcf(\Pi a/D)=\lambda\}$
$|\mu f(a)|\leq 2^{|a|}$ .
$\mu f(a)$ .
(1) $\mu f(a)$ . [$\cdot.\cdot$ \lambda =min$\{\gamma|J_{<\gamma}(a)=P(a)\}$ . $\lambda$
$\lambda=\kappa^{+}$ . $\lambda$ , $\kappa$ $J_{<\kappa}(a)\neq J_{<\kappa}+$
35 $\kappa\in\mu f(a)$ $\ovalbox{\tt\small REJECT}$
(2) $\mu f(a)$ . , a={\aleph 2 $0<n<\omega$}
$\aleph_{2m+1}$ 1.
3.6. ($A<\rangle$ , $A$ . , $\lambda$ ,
$A$ $a_{\delta}$ : $\delta<\lambda\rangle$ $\forall b\in A\exists\delta_{1}<\lambda\delta_{1}\leq\forall\delta<\lambda$ ; $b\leq$
. , $\langle a_{\delta} : \delta<\lambda\rangle$ \lambda .
$\theta.7.$ nin(a)>l\mu f(a)l . $\mu f(\mu f(a))=\mu f(a)$
.
. $b=\mu f(a)$ $\text{ }$ . $\mu f(a)\subseteqq\mu f(b)$
$\Pi b/D\text{ }$ $f(b) \text{ }f\frac{\subseteq}{fl}$ $\text{ _{}\backslash }m_{\backslash }f(a)\text{ _{}\overline{J\urcorner\overline{\backslash }}}\downarrow\langle\backslash _{\delta}_{g}/D\vee;^{-.\lambda}.$.\mbox{\boldmath $\delta$}\in <\mu \lambda f$\rangle$(b $\text{ }..b$ RA\emptyset |\breve \acute \beta 7\in .{b’|p\acute \breve *--‘f$\text{ }a\mathrm{B}\dot{>}$ $\text{ }\check{\text{ }}\mathrm{L},\mathrm{C}$
$D_{\beta}$ $a/D_{\beta}$ $\langle f_{\delta}^{\beta}/D_{\beta} : \delta<\beta\rangle$ .
$a$ $D^{*}$ . $A\subseteqq a$ $A\in D^{*}rightarrow\{\beta\in$
$b|A\in D_{\beta}\}\in D$ . , $\delta<\lambda$ $\alpha\in a$ $h_{\delta}( \alpha)=\sup\{f_{g\iota(\beta)}^{\beta}(\alpha)|\beta\in b\}$ .
36 , $\forall h\in$ a\exists \mbox{\boldmath $\delta$}l $<\lambda\delta_{1}\leq\forall\delta<\lambda$ : $h\leq_{D^{*}}h_{\delta}$ . $h\in\Pi a$
. $\beta\in b$ h\leq D $f_{\delta_{\beta}}^{\beta}$ $\delta\rho$ , $\langle\delta\rho : \beta\in b\rangle\leq_{D}g_{\delta_{1}}$
$\delta_{1}<\lambda$ . $\delta_{1}$ . , $\delta\geq\delta_{1}$
$\exists B\in D\forall\beta\in B(\delta_{\beta}\leq g_{\delta}(\beta))$ , $A=\{\alpha\in a|h(\alpha)\leq h_{\delta}(\alpha)\}$ .
\beta \in B , $\forall\alpha\in A_{\beta}$ : $h(\alpha)\leq f_{\delta_{\beta}}^{\beta}(\alpha)\leq f_{g\iota(\beta)}^{\beta}(\alpha)\leq h_{\delta}(\alpha)$ $A\rho\in D\rho$
. $A\supseteqq A_{\beta}\in D\rho$ $A\in D^{*}$ .
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4.
4.1. $\kappa$ $\kappa^{+}<\lambda$ . $D$ $\kappa$
, $\langle f_{\alpha}/D:\alpha<\lambda\rangle$ $\mathbb{O}\mathrm{N}^{\kappa}/D$ . , $h/D$
$f_{\alpha}/D:\alpha<\lambda\rangle$ , $\exists\alpha<\exists\beta<\lambda(f_{\alpha}/D<h/D<f\rho/D)$
.
$A\subseteqq \mathbb{O}\mathrm{N}^{\kappa}/D$ , $A$ $\langle f_{\alpha}/D : \alpha<\lambda\rangle$ , $\alpha<\lambda$
$h/D$ $\langle f_{\gamma}/D:\gamma<\lambda\rangle$ $f_{\alpha}/D<h/D$ $h/D\in A$
.
( $\alpha<\lambda$ \mbox{\boldmath $\alpha$} $<\beta<\lambda$ $f_{\alpha}/D<h/D<f\rho/D$
$h/D\in A$ $\beta$ )
4.2. $\kappa,$ $\lambda,D,$ { $f_{\alpha}/D:\alpha<\lambda\rangle$ 41 . , $\langle f_{\alpha}/D:\alpha<$
$\lambda\rangle$ $\mathbb{O}\mathrm{N}^{\kappa}/D$ \searrow \forall \mbox{\boldmath $\delta$} $<\kappa(|S_{\delta}|\leq\kappa)$ \mbox{\boldmath $\delta$} $<\kappa S\delta$ $\langle f_{\alpha}/D : \alpha<\lambda\rangle$
$\langle\subseteqq \mathbb{O}\mathrm{N} : \delta<\kappa\rangle$ .
. $\kappa^{+}$ $\langle f_{\alpha}/D : \alpha<\lambda\rangle$ $\langle h\rho : \beta<\kappa\rangle$ .
b ( $f_{\alpha}/D$ : $\alpha<\lambda\rangle$ . h\beta
.
$h\rho+1/D<h\rho/D$ $\langle f_{\alpha}/D:\alpha<\lambda\rangle$ .
\beta . \mbox{\boldmath $\delta$}<\kappa $S_{\delta}=\{h_{\gamma}(\delta)|\gamma<\beta\}$ , $\alpha<\lambda$
$g_{\alpha}(\delta)=\mathrm{m}\dot{\mathrm{m}}\{x\in S_{\delta}|x>f_{\alpha}(\delta)\}$ . $\forall\gamma<\beta(g_{\alpha}/D\leq h_{\gamma}/D)$ .
( 1) $\langle g_{\alpha}/D : \alpha<\lambda\rangle$ .
$\forall\delta<\kappa(|S_{\delta}|\leq\kappa)$ , $<\kappa S\alpha/D$ $\langle f_{\alpha}/D : \alpha<\lambda\rangle$
.
( 2) $\gamma\leq\forall\gamma’<\lambda(g_{\gamma}/D=g\gamma/D)$ $\gamma<\lambda$ .
$h_{\beta}/D=g_{\gamma}/D$ . $\forall\alpha<\lambda$ (h /D $>f_{\alpha}/D$ ) .
, $\beta<\kappa^{+}$ . $\langle f_{\alpha}/D : \alpha<\lambda\rangle$
$\langle h\beta : \beta<\kappa^{+}\rangle$ . $\delta<\kappa$ S-\mbox{\boldmath $\delta$} $=$
$\{h\beta(\delta)|\beta<\kappa^{+}\}$ \mbox{\boldmath $\alpha$} $<\lambda$ [ g-\mbox{\boldmath $\alpha$}(\mbox{\boldmath $\delta$}) $= \min\{x\in\overline{S}_{\delta}|x>f_{\alpha}(\delta)\}$ .
$\forall\beta<\kappa^{+};\overline{g}_{\alpha}/D\leq h\rho/D$ . , \mbox{\boldmath $\alpha$}<\lambda , $\forall\delta<\kappa\exists\beta’<$
$\beta(\alpha)(\overline{g}_{\alpha}(\delta)=h\beta’(\delta))$ $\beta(\alpha)$ . $\kappa<\lambda$
$\forall\alpha\in A;\beta=\beta(\alpha)$ \beta $<\kappa^{+}$ $\lambda$ . $\alpha\in A$
$\forall\delta<\kappa\exists\beta’<\beta(\overline{g}_{\alpha}(\delta)=h_{\beta’}(\delta))$ g-\mbox{\boldmath $\alpha$}=g . $h\rho$
(2) , $\langle g_{\alpha} : \alpha<\lambda\rangle$ .
, $\gamma\leq\forall\alpha<\lambda(g_{\alpha}/D=h\rho/D)$ $\gamma$ , $\alpha\in A\cap[\gamma,\lambda)$
$h\rho/D=g_{\alpha}/D=\overline{g}_{\alpha}/D\leq h_{\beta+1}/D<h\rho/D$ .
4.$. $D$ $a$ . , $\lim_{D}a=\mu$ $\forall\beta<$
$\mu((\beta,\mu]\cap a\in D)$ .
4.4. $cf(\Pi a/D)=\lambda$ $\mu=1\dot{\mathrm{m}}_{D}a$ . \mu $<\lambda’<\lambda$
U \lambda /[ , $|a’|\leq|a|,$ $1\dot{\mathrm{m}}_{D’}a’=\mu,$ $cf(\Pi d/D’)=\lambda’$
$a’$ $a’$ $D’$ .
. , (1)$-(4)$ ($\mathrm{C}_{\alpha}$ : $\alpha<\lambda’\rangle$ .
(1) $\mathrm{C}_{\alpha}\subseteqq P(\alpha)$ ; (2) $|\mathrm{C}_{\alpha}|\leq\lambda’$ ; (3) $\alpha$ $otp(E)=cf(\alpha)$
$E\in \mathrm{C}_{\alpha}$ ; (4) $\forall\beta<\alpha\forall E\in \mathrm{C}_{\alpha}(E\cap\beta\in \mathrm{C}\rho)$.
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$\ovalbox{\tt\small REJECT} f\alpha/D$ : $\alpha<\lambda’\rangle$ . $\beta<\lambda’<\lambda=cf(\Pi a/D)$ $\forall\gamma<\beta(f_{\gamma}/D<$
$h_{\beta}/D)$ h\beta /D\in \Pi a/D . $E\in \mathrm{C}\rho$ $\alpha\in a$
$g_{E}^{\beta}= \max(fl\rho(\alpha),\mathrm{s}\mathrm{u}\mathrm{p}\{f_{\gamma}(\alpha) ; \gamma\in E, \alpha>otp(E)\})$ , $\lambda’<\lambda$
$\forall E\in \mathrm{C}\rho(f_{B}/D<f\rho/D)$ $f\beta\in\Pi a$ . $f\rho$ .
$4\cdot 5\cdot\forall\alpha\in a(|S\alpha|\leq\mu’)$ \in a $S\alpha$ $\langle f\alpha :\alpha<\lambda\rangle$ $\mu’<\mu$
$\langle S\alpha\subseteqq\alpha:\alpha\in a\rangle$ .
. . , $|a|\leq \mathrm{m}\mathrm{i}\mathrm{n}(a)<\mu$ $\mu’>|a|$
. $\forall\gamma,\gamma’\in B(\gamma<\gammaarrow\exists K\in\Pi_{q\in a}S_{\alpha}(f_{\gamma}/D<K/D<f_{\gamma}’/D))$
, , $cf(\beta)=(\mu’)^{+}<\mu$ $B$ $\beta$ , $\beta$
$otp(E)=cf(\beta)$ $E\in \mathrm{C}\rho$ . , $\beta$
$E\cap B=\{\gamma.\cdot : i<cf(\beta)\}$ . $B$ ,
$i<cf(\beta)$ , $f_{\gamma}.\cdot/D<K\dot{.}<f\gamma:+1/D$ $k$:\in \Pi \mbox{\boldmath $\alpha$}6aS
. , $g_{\dot{B\cap}\gamma_{l}}^{\gamma}$
. , $i<cf(\beta)$ , $f_{\gamma}\dot{.}/D>g_{\dot{B\cap}\gamma}^{\gamma}..\cdot$
$\forall\alpha>otp(E\cap\gamma.\cdot)\forall j<i(g_{B\cap}^{\gamma}‘\gamma‘(\alpha)\geq f_{\gamma_{J}}(\alpha))$ . , $i<cf(\beta)$
, $f_{\gamma}.\cdot(\alpha)<K.\cdot(\alpha:)<f_{\gamma l+1}(\alpha:)$ $f_{\gamma j}(\alpha_{i})>g_{\dot{B}\gamma}^{\gamma}.\cap.\cdot(\alpha:)$ $\alpha:>otp(E)$
. $|a|<\mu’<cf(\beta)$ , $|I|=cf(\beta)$ $\forall i\in I(\alpha_{i}=\alpha)$ $\alpha\in a$
$I\subseteqq cf(\beta)$ . , $i,j\in I$ $i<j$ ,
$k:(\alpha)<f_{\gamma.+1}.(\alpha)\leq g_{B\cap\gamma_{\dot{f}}}^{\gamma_{j}}(\alpha)<f_{\gamma_{j}}<Kj(\alpha)$ . , $\langle K\dot{.}(\alpha) : i\in I\rangle$
. $K.\cdot(\alpha)$ \epsilon & $|s_{\alpha}|\geq|I|=cf(\beta)=(\mu’)^{+}$ .
$|S\alpha|\leq\mu’$ .
$4\cdot 4$ . 45 , $g\in \mathbb{O}\mathrm{N}^{a}$ $g/D$ ($f\rho/D$ : $\beta<$
$\lambda’\rangle$ . , $\mathrm{C}f(\mathrm{n}a/D)=\lambda>\lambda’$ $g\in \mathrm{n}a$ . , $A=$
{$\alpha\in a$ : $g(\alpha)$ } . $\alpha\in A$ [ , $otp(S_{\alpha})=cf(g(\alpha))$ $g(\alpha)$
S , D $\langle s_{\alpha}(i) : i<cf(\alpha)\rangle$
. , $\mathrm{l}\mathrm{i}\mathrm{m}_{D}cf(g(\alpha))=\murightarrow\mu=\mathrm{m}\mathrm{i}\mathrm{n}\{\mu’|\{\alpha\in a$ : $cf(g(\alpha))>$
$\mu’\}\not\in D\}$ . $A\in D$ $1\dot{\mathrm{m}}_{D}cf(g(\alpha))=\mu$ . $\beta<\lambda’$
, $\alpha\in A\cap\{\alpha\in a : f\rho(\alpha)<g(\alpha)\}$ Iff\beta (\mbox{\boldmath $\alpha$}) $=S_{\gamma}(\mathrm{m}\dot{\mathrm{m}}\{i<cf(g(\alpha))$ :
$f\rho(\alpha)\leq S_{\alpha}(i)\})$ . [ , $\forall\beta<\lambda’(f\rho/D\leq\overline{f\beta}/D<g/D)$
$\{\overline{f\rho}/D : \beta<\lambda’\}[] \mathrm{J}\mathrm{I}\mathrm{I}\alpha\in a/D$ . $cf(\Pi\alpha\in aS\alpha/D)\leq\lambda’$
. } , $cf(\Pi\alpha\in aS\alpha/D)\geq\lambda’$ . [$\cdot.\cdot$ $\delta_{0}=|\mathcal{E}|<\lambda’$ $\mathcal{E}\subseteqq \mathrm{n}_{\alpha\in a}S\alpha/D$
$\mathcal{E}=\{h_{\delta}/D : \delta<\delta_{0}\}$ . , $\forall\delta<\delta 0\exists\beta<ffi(h_{\delta}/D<\overline{f\rho}/D)$
$<\lambda’$ . , $\overline{f\rho}/D<g/D$ $g/D$ $\langle f\rho/D : \beta<\lambda\rangle$
, $\beta<\exists\xi(\beta)<\lambda’(\overline{f\rho}/D<f_{\xi(\beta)}/D<g/D)$ . $\lambda’<$
, \beta l=sup\beta 3 $\xi(\beta)<\lambda’$ . , $\overline{f\rho_{1}}/D$ $\mathcal{E}$ . ]
, $cf(\Pi\alpha\in aS\alpha/D)=-$ \lambda ’ . $a’=\{\mathrm{C}f(g(\alpha)) : \alpha\in a\}$ ,
J $D\subseteqq P(a’)$ $a\in D’rightarrow\{\alpha\in a : \mathrm{C}f(g(\alpha))\in A\}\in D$ .
$(0, \mu]\cap a\in D$ $\mathrm{l}\mathrm{i}\mathrm{m}_{D}cf(g(\alpha))=\mu$ , $\mathrm{l}\mathrm{i}\mathrm{m}_{D’}a’=\mu$ ,
$|a’|\leq|a|$ . , $\overline{f_{\beta}’}(\mathrm{C}f(g(\alpha)))=\mathrm{s}\mathrm{u}\mathrm{p}\{i<cf(g(\alpha))$ : $\exists\gamma\in a(Cf(g(\alpha))=$
$cf(g(\gamma)),\overline{f\rho}(\gamma)=S_{\gamma}(i)\}$ , $\overline{f_{\beta}’}\in a’$ . , $f’\in\Pi d$ , $f\in$
n^\epsilon as $f(\alpha)=s_{\alpha}(f’(cf(g(\alpha))))$ . $\{\overline{f\rho}/D : \beta<\lambda’\}$ $\mathrm{n}_{\alpha\in a}s_{\alpha}/D$
, $f/D<\overline{f\rho}/D$ $\beta<\lambda’$ $f’/D<\overline{f_{\beta}’}/D$ . ,
$\{\overline{f_{\beta}’}/D : \beta<\lambda’\}$ $a’/D’$ . , $cf(\Pi a’/D’)\leq\lambda’$ .
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( , $cf(\Pi a’/D’)\geq\lambda’$ . [$\cdot.\cdot|\mathcal{E}|<\lambda’$ $\mathcal{E}\subseteqq\Pi a’/D’$ . $h’\in \mathcal{E}’$
[ , $h(\alpha)=S_{\alpha}(h’(cf(g(\alpha))))$ . $\{h/D\in\Pi_{\alpha\in a}S_{\alpha}/D : h’\in \mathcal{E}’\}$
$\alpha\in aS\alpha/D$ , $\forall h’\in \mathcal{E}’(h/D<\overline{f\rho}/D)$ \beta $<\lambda’$ .
, $h’/D’<\overline{f_{\beta}’}/D’$ . ] , $cf(\Pi a’/D’)=\lambda’$ .
4.6. $a$ $\beta$ $\mu$ . , $\lambda\in\mu f(a)$
, $\mu<\forall\lambda’<\lambda$ $\lambda’$ $\mu f(a)$ .
. $\lambda\in\mu f(a)$ , $a$ $D$ $cf(\Pi a/D)=\lambda$
.\mu ’ $= \lim_{D}a$ . [ , $\mu’\leq\mu$ . 4.4 $g\in\Pi a$ , $a’=$
$\{cf(g(\alpha)):\alpha\in a\}$ , $a’$ $D’$ , $cf(\Pi a’/D’)=\lambda’$
$\lim_{D’}a’=\mu’$ . , $b=a’\cap a$ . [ , $b\in D’$ .
, X\in U X\cap b\in D\sim . $U$ $a$ . ,
cf( a/U) $=cf(\Pi b/D_{b}’)=cf(\Pi a’/D’)=\lambda’$
4.7. $a$ , $\mu f_{\mu}(a)$ .
. [ , $a\subseteq\mu f_{\mu}(a)$ . , $\sup(a)<\lambda’<\lambda\in\mu f_{\mu}(a)$ $\lambda’$
. , $A\in[a]^{\leq\mu}$ $A$ $D$ ,
$cf(\Pi A/D)=\lambda$ . 44 $A’$ $A’$ $D’$
, $|A’| \leq|A|,\lim_{D}A=\lim_{D’}A’$ $cf(\Pi A’/D’)=\lambda’$ . $\kappa=\lim_{D}A=$
$1 \dot{\mathrm{m}}_{D’}A’\leq\sup(a)$ . , $D’$ \ni (min(a), $\kappa]\cap A’\subseteq a\cap=B\in[a]^{\leq\mu}$
. , cf( B/DB/) $=cf(\Pi A’/D’)=\lambda’$ , $\lambda’\in\mu f_{\mu}(a)$ .
5. $a/I$
5.1. $I$ $a$ , $\lambda$ . $a/I$ $\langle f_{\alpha}/I : \alpha<\lambda\rangle$
$a/I$ . , (1), (2), (3) $P(a)$
$\langle b_{\gamma} : \lambda\rangle$ .
(1) $b_{0}\not\in I$ ;
(2) $\forall\gamma_{1},\gamma_{2}<\lambda;\gamma_{1}<\gamma_{2}arrow b_{\gamma 1}\subseteqq_{I}b_{\gamma 2}j$
(3) $\gamma<\lambda$ , ( $(f_{\rho}|b_{\gamma})/I$ : $\rho<\lambda\rangle$ $b_{\gamma}/I$ ,
$I\cup\{b_{\gamma} : \gamma<\lambda\}$ 1 $\langle f_{\gamma} : \gamma<\lambda\rangle$
$g\in\Pi a$ .
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, (1) $,(2)$ (3) –(B) . ’ $<\lambda,\gamma’\leq$
$\forall\gamma<\lambda\forall\alpha<|a|^{+}(b_{\gamma}^{\alpha+1}\neq\subset b_{\gamma}^{\alpha})-\langle \mathrm{C}$ ) $\alpha<|a|^{+}$ $x_{\alpha}\in$
$b_{\gamma}^{\alpha},$ $-b_{\gamma}^{\alpha+1}$, [ $\{x_{\alpha} : \alpha<|a|^{+}\}\subseteqq a$
. (A) (C) .
(A) . $\in\Pi a$ . $\alpha<|a|^{+}$ $g_{\alpha}$
, $\delta\in a$ g\mbox{\boldmath $\alpha$}(\mbox{\boldmath $\delta$})=suP4< $g\rho(\delta)$ . $g_{\alpha}$ $g_{\alpha+1}$
. (B) , $\langle(f_{\rho}|b_{\gamma’})/I : \rho<\lambda\rangle$ $b\mathrm{y}/I$
1 $\gamma’<\lambda$ . , $\forall\rho<\lambda(h|b_{\gamma’}\not\leq tf_{\rho}|b_{\gamma’})$ $h\in\Pi a$
. , $\gamma’\leq\forall\gamma<\lambda\forall\rho<\lambda(h|b_{\gamma}\not\leq tf_{\rho}|b_{\gamma})$ .
$\gamma(\alpha)=\max(\gamma’,\xi(\alpha))$ , $\gamma(\alpha)\leq\forall\gamma<\lambda\forall\rho<\lambda(h|b_{\gamma}^{\alpha}\not\leq tf_{\rho}|b_{\gamma}^{\alpha})$ .
, $\delta\in a$ $g_{\alpha+1}( \delta)=\max(g_{\alpha}(\delta), h(\delta))$ . (C) .
$\gamma’=\sup_{\alpha<|a|}+\gamma(\alpha)$ , $+<\lambda$ $\gamma’<\lambda$ . ,
$\gamma’\leq\gamma<\lambda$ \mbox{\boldmath $\alpha$} $<|a|^{+}$ , $h(\delta)>f_{\gamma}(\delta)$ $\delta\in b_{\gamma}^{a}$ . $g_{\alpha+1}$
$g_{\alpha+1}\geq h(\delta)$ . , $g_{\alpha+1}>f_{\gamma}(\delta)$ $\delta\not\in b_{\gamma}^{\alpha+1}$
.
5.2. $I$ $a$ , $\Pi a/I$ $\lambda$- . $D$ $D\cap I=\emptyset$
$cf(\Pi a/D)=\lambda$ $a$ . $tcf(\Pi b/I)=\lambda$
$b\in D$ .
. $\langle f_{\rho}/D : \rho<\lambda\rangle\in\lambda(\Pi a/D)$ . $\Pi a/I$ X
, $\forall\rho<\lambda(f_{\rho}\leq tg_{\rho})$ $\langle g_{\rho}/I$ : \rho <\lambda $\rangle$ \in ’’( a/I)
. {$g_{\rho}/I:\rho<\lambda\rangle$ $a/I$ . , 51
(1),(2) $\langle b_{\alpha} : \alpha<\lambda\rangle\in\lambda(P(a))$ .
(1) $\alpha<\lambda$ , $\langle$ (g,|b ) $/I$ : $\rho<\lambda\rangle$ $b_{\alpha}/I$ ;
(2) $h\in\Pi a$ , $h$ $I^{*}$ 1 $\langle g_{\rho} : \rho<\lambda\rangle$ . $\llcorner \mathrm{B}$
, I*l $I\cup\{b_{\alpha} : \alpha<\lambda\}$ .
, $b\text{ }\in D$ $\alpha<\lambda$ . , $\langle$ (g\rho lb )/I: $\rho<\lambda\rangle$
$tcf(\Pi b_{\alpha}/I)=\lambda$ .
5.$. $I$ $a$ . $a$ $D$ ,
$D\cup I=\emptyset$ $cf(\Pi a/D)=\lambda$ . , $tcf(\Pi a/I)=\lambda$
.
k\beta fl‘. $a\in I^{*}\text{ }\mathrm{B}\mathrm{l}|^{\vee}.$ , J\acute \mbox{\boldmath $\tau$}-$<\lambda(a)\subseteqq I\backslash \#\dagger \mathrm{f}\text{ }1^{\mathrm{a}}$ . $\bigwedge_{\urcorner}fp,\text{ }a$. \not\in II**= $\mathrm{f}\mathrm{f}\mathrm{i}^{\frac{\subseteq}{}}ffl.\text{ }.\text{ }ba.b\in I$6 \mbox{\boldmath $\xi$}fIf*tc}gf(a\Pi AB/\emptyset I --7--^\lambda 7}
. $J_{<\lambda}(a)\subseteqq I$ $a/I$ $\lambda$- . , $D\cap I^{*}=\emptyset$
$a$ $D$ . $I\subseteqq I^{*}$ $D\cap I=\emptyset$ . ,
$cf(\Pi a/D)=\lambda$ , 52 tcf( b/I) $=\lambda$ $b\in D$
. , $D\cap I^{*}=\emptyset$ .
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5.4. $b\in J_{<\lambda}+(a)-J_{<\lambda}(a)$ $tcf(\Pi b/J_{<\lambda}(a))=\lambda$ .
. $I$ $J_{<\lambda}(a)\cap\{a-b\}$ , $I$ .
, $D\cap I=\emptyset$ $a$ $D$ . $J_{<\lambda}(a)\cap D=\emptyset$ 34
, $cf(\Pi a/D)\geq\lambda$ . $a-b\in I$ $b\in D$ , $b\in J\text{ }+(a)$
, $cf(\Pi a/D)<\lambda^{+}$ . , $cf(\Pi a/D)=\lambda$ . 53
$tcf(\Pi a/I)=\lambda$ . [ , $a-b\in I$ $tcf(\Pi b/J_{<\lambda}(a))$ .
5.5. $a=\{\aleph_{n} : 1<n<\omega\}$ . .
$\{b\subseteqq a:|b|<\omega\}$ . 2 .
(1) $J_{<\aleph}.(+1a)$ . ;
(2) tcf( b/J$<\aleph.+1(a)$) $=\aleph_{\omega+1}$ $b\in J_{<\aleph}.(+2a)-J_{\aleph_{\omega+1}}(a)$ ffi .
5.6. $\dot{\mathrm{m}}\mathrm{n}(a)>2^{|a|}$ . $J_{<\lambda}+(a)$ $J_{<\lambda}(a)\cap\{b\}$
$b\subseteqq a$ . ( , $b$ $\mathrm{V}^{\mathrm{a}}.$ )
5.7. $\lambda$ , $\mu<\lambda,$ $\{b_{\alpha} : \alpha<\mu\}\subseteqq J_{<\lambda}+(a)$ . ,
$\forall\alpha<\mu(b_{\alpha}\subseteqq_{J(a)}<\lambda b)$ $b\in J_{<\lambda+}(a)$ .
. $\alpha<\mu$ [ , $b_{\alpha}\in J_{<\lambda+}(a)-J_{<\lambda}(a)$ . $\alpha<\mu$ .
5.4 kf( b\mbox{\boldmath $\alpha$}/J$<x(a)$ ) $=\lambda$ . , $\langle(f_{\rho}^{\alpha}|b_{\alpha})/J_{<\lambda}(a):\rho<\lambda\rangle$
b\mbox{\boldmath $\alpha$}/J$<\lambda(a)$ -\subset 1 ]$-\mu$ \neq $\langle f_{\rho}^{\alpha}$ : \rho <\lambda $\rangle$ \in \lambda ( a) . $\Pi a/J_{<\lambda}(a)$
$\lambda$- , $\rho<\lambda$ $f_{\rho}^{*}\in\Pi a$ . $f_{\rho}^{*}$
$J_{<\lambda}(a)$ $\mathrm{V}$ ‘ $\{f_{\rho}^{\alpha} : \alpha<\mu\}\cap$ { $f_{d}^{*}$ : $<\rho$} . , $\langle f_{\rho}^{*} : \rho<\lambda\rangle$
$J_{<\lambda}(a)$ $a$ . 51 , (1)$-(3)$ $g\in\Pi a$
$\langle c_{\alpha} : \alpha<\lambda\rangle\in\lambda(P(a))$ .
(1) $c_{0}\in J_{<\lambda}(a)$ ;
(2) $\langle c_{\alpha} : \alpha<\lambda\rangle$ $J_{<\lambda}(a)$ $\subseteqq$- ;
(3) $\langle(\Gamma_{\rho}|c_{\alpha})/J_{<\lambda}(a) : \rho<\lambda\rangle$ c\mbox{\boldmath $\alpha$}/J$<\lambda(a)$ , $g$ $J_{<\lambda}(a)\cap$
$\{c_{\alpha} : \alpha<\lambda\}$ $\langle f_{\rho}^{*} : \rho<\lambda\rangle$
.
5.8. $\alpha<\mu$ , $b_{\alpha}\subseteqq_{J_{3\lambda}}$ ( ) $\sim$ $\gamma<\lambda$ .
. $\forall\gamma<\lambda(b_{\alpha}\not\leqq_{J_{<\lambda}(a)}c_{\gamma})$ $\alpha<\mu$ . ,
$D\cap J_{<\lambda}(a)=\emptyset$ $\forall\gamma<\lambda;b_{\alpha}-c_{\gamma}\in D$ $a$ $D$ .
$\langle(f_{\rho}^{*}|b_{\alpha})/J_{<\lambda}(a):\rho<\lambda\rangle$ b\mbox{\boldmath $\alpha$}/J$<\lambda(a)$ $b_{\alpha}\in D$ , $\langle f_{\rho}^{*}/D:\rho<\lambda\rangle$
$\Pi a/D$ . , $\gamma<\lambda$ , $c_{\gamma}\not\in D$ .
, $\Gamma$ $J_{<\lambda}(a)\cup\{c_{\alpha} : \alpha<\lambda\}$ , $D\cap I^{*}=\emptyset$ . (1) $g$ $I^{*}$
$\langle f_{\rho}^{*} : \rho<\lambda\rangle$ . , $\{\delta\in a:g(\delta)<\gamma_{\rho}(\delta)\}\in I^{*}$ $\text{ }$ ,
$\{\delta\in a:g(\delta)\geq f_{\rho}^{*}(\delta)\}\in D$ . , $g$ $D$ $\langle f_{\rho}^{*} : \rho<\lambda\rangle$
. , $\langle f_{\rho}^{*}/D:\rho<\lambda\rangle$ $\Pi a/D$ .
57 . $\alpha<\mu$ , $b_{\alpha}\subseteqq_{J_{<\lambda}(a)}$ $\gamma(\alpha)<\gamma$ .
, $\gamma^{*}=\sup_{\alpha<\mu}\gamma(\alpha)<\lambda$ . , (2) \forall \mbox{\boldmath $\alpha$}<\mu (b\mbox{\boldmath $\alpha$}\subseteqq J<\lambda ( ) $c_{\gamma}\cdot$ )
. $c_{\gamma}*\in J_{<\lambda}(a)$ .
5.6 . $\lambda$ $J_{<\lambda}+(a)=J_{<\lambda}(a)$ , $\lambda$
. $J_{<\lambda}+(a)-J_{<\lambda}(a)=\emptyset$ , $J_{<\lambda}+(a)-J_{<\lambda}(a)\neq\emptyset$
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. , \lambda \geq m.n(a)\succ 2 $\geq|J_{<\lambda}+(a)|$ . 57
$J_{<\lambda}(a) \cap\{c\}\mathrm{B}^{\mathrm{a}}\text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ }\frac{\text{ }{7}}\underline{\backslash }^{\backslash }\text{ }\int\triangleright \text{ }f_{I\text{ }.\text{ } },\forall b\in J_{<\lambda}+(a)(b\subseteqq_{J_{<\lambda}(a)^{\mathrm{C})fI\text{ }c\in J_{<\lambda}+(a)}}$
. ( , $J_{<\lambda}+(a)$
5.9. $\lambda$ . $b_{\lambda}\subseteqq a$ [ , $J_{<\lambda}+(a)$ [ $J_{<\lambda}(a)$
.
$\lambda\in pcf(a)$ $J_{<\lambda+}(a)$ $J_{<\lambda}(a)\cup\{b_{\lambda}\}$ [ , $\lambda\not\in\mu f(a)$
$b_{\lambda}=\emptyset$ .
$1^{\vee}$.$,$ $cf$( a/D) $= \min\{\lambda:b_{\lambda}\in D\}$ .
5.10. $a$ $c$ [ , $\mu f(c)$ \lambda 1, ..., $\lambda_{n}$ ,
$c\subseteqq b_{\lambda_{1}}\cup\cdots\cup b_{\lambda_{\iota}}$. .
. $J=\{b\subseteqq c : \exists\lambda_{1}, \ldots, \exists\lambda_{n}\in\mu f(a)(b\subseteqq b_{\lambda_{1}}\cup\cdots\cup b_{\lambda_{*}}.)\}$ , $J$
$c$ . $J$ , $c\in J$ . $J$
, $J^{*}$ , $c\in J^{*}$ . , $J^{*}\subset D’$
$a$ . , $D=\{d\subseteqq a : d\cap c\in D’\}$ =$\text{ }$ ,
$D$ $a$ . , $c\in D$ $D\cap J=\emptyset-(1)$
. $\lambda=cf(\Pi a/D)=cf(\Pi c/D)\in\mu f(c)$ . cf( a/D)=nin$\{\delta : a_{\delta}\in D\}$
( , $a_{\delta}$ $J_{<\delta}+(a)$ $J_{<\delta}(a)$ ) , $a_{\lambda}\in D$ .
$c\in D$ $b_{\lambda}=a_{\lambda}\cap c\in D$ . , $b_{\lambda}\in D\cap J$ (1)
.
6.
6.1. $a$ IJ , $\min(a)^{1\mathrm{a}1}<\sup(a)$ . ,
$\max(pcf(a))=|\prod a|$ .
6.2. $\aleph_{\omega}^{\aleph_{\mathrm{O}}}<\aleph_{(2^{\aleph}0)}+$ .
. $cf(2^{\aleph 0})>\omega$ 2\aleph o\neq \aleph . 2\aleph O\succ \aleph ,
2\aleph O<\aleph . $a=$ {\aleph : $1<n<\omega$} 61
, $\max(\mu f(a))=\prod_{1<n<\omega}\aleph_{n}=\aleph_{\omega}^{\aleph_{0}}$ . , $|\mu f(a)|\leq 2^{|a|}=2^{\aleph 0}$
. , 4.6 $\mu f(a)$ . , $\aleph_{\omega}^{\aleph_{\mathrm{O}}}=$
$\max$($\mu f$ (a))<\aleph |pcf(a)|+\leq \aleph (2 )+ .
6.8. , $\aleph_{\delta}^{|\delta|}<\aleph_{(2|\delta|)}+$ .
. $2^{|\delta|}\neq\aleph_{\delta}$ $2^{|\delta|}>\aleph_{\delta}$ $2^{|\delta|}<\aleph_{\delta}$
, $2^{|\delta|}>\aleph_{\delta}$ $2^{|\delta|}<\aleph_{\delta}$ . $a=$
[ $(2^{|\delta|})^{+},$ $\aleph_{\delta})\cap legdar$ . , mffi$(\mu f(a))=|\Pi a|=\aleph_{\delta}^{|\delta|}$ .
$\Pi_{\alpha<\delta}\aleph_{\alpha}=\aleph_{\delta}^{|\delta|}$ . $\Pi_{\alpha<\delta}\geq\aleph_{\delta}^{|\delta|}$ .
. $\lambda$ $\langle\kappa: : i<\lambda\rangle$ 0 . ,
$\mathrm{n}_{:<\lambda}\kappa:=(\sup:<\lambda\kappa:)^{\lambda}$ .
$\delta$ . , $\delta$ . , $\alpha<|\delta|^{+}$
$\delta=|\delta|+\alpha$ . , {$\gamma\leq\alpha$ : $\gamma$
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} $\underline{\simeq}\beta+1$ $\beta$ , $\omega=\gamma_{0}<\gamma_{1}<\cdots<\gamma\rho=\alpha$
. $\beta=0$ . \aleph \mbox{\boldmath $\delta$}|\mbox{\boldmath $\delta$}|=\aleph ||s\mbox{\boldmath $\delta$}||+ $=( \sum_{n<\omega}\aleph|\delta|+n)^{|\delta|}\leq$
$(\Pi_{n<\omega|\delta|+n}\aleph)^{|\delta|}$ . ( , $(\Pi_{n<\omega}\aleph_{|\delta|+n})^{|\delta|}=\Pi_{n<\omega}\aleph_{|\delta|+n}^{|\delta|}=$
$(\Pi_{n<\omega}\aleph_{|\delta|+n})\cdot\aleph_{|\delta|}^{|\delta|}=\Pi_{\xi<|\delta|}\aleph_{\xi}\cdot\Pi_{n<\omega}\aleph_{|\delta|+n}=\Pi_{\xi<|\delta|+\omega}\aleph_{\xi}=$ $\alpha<\delta\aleph_{\alpha}$ .
$\beta=\eta+1$ . $\alpha=\gamma_{\eta+1}=\gamma_{\eta}+\omega$ , $\beta=0$
. $\beta$ . ( 1) $\forall i<\beta,i<\exists j<\beta(\aleph_{|\delta|+\gamma}^{|\delta|}.\cdot<$
$\aleph_{|\delta|+\gamma_{\mathrm{j}}}^{|\delta|})$ . $\aleph_{|\delta|+\gamma:}^{|\delta|}<\aleph_{|\delta|+\gamma_{j}}$ . , $\aleph_{|\delta|+\alpha}^{|\delta|}=(\sum_{:<\beta}\aleph.)^{|\delta|}|\delta|+\gamma.\leq$
$(\Pi:<\beta\aleph|\delta|+\gamma:)^{|\delta|}=\Pi_{:<\beta}\aleph_{|\delta|+\gamma}^{|\delta|}.\cdot\leq\Pi_{i<\beta}\aleph_{|\delta|+\gamma}.\cdot\leq\Pi\epsilon<s\aleph\epsilon$ . ( 2) $\exists i_{0}<$
$\beta,$ $i_{0}\leq\forall j<\beta(\aleph_{|\delta|+\gamma_{\mathrm{o}}}^{|\delta|}.\cdot=\aleph_{|\delta|+\gamma_{j}}^{|\delta|})$ . $\aleph_{\delta}^{|\delta|}\leq(\Pi_{:<\beta}\aleph_{|\delta|+\gamma:})^{|\delta|}=\Pi:<\rho\aleph_{|\delta|+\gamma l}^{|\delta|}\leq$
$\prod_{\mathrm{A}\bigwedge_{\mathrm{D}})2^{|\delta|}}.\cdot<\rho\aleph_{|\delta|\dagger l_{0}}^{|\delta|}=<\aleph_{|\delta|}\leq\aleph_{\delta}(\aleph_{|\delta|+i_{0}}^{|\delta|})^{|\beta|}\text{ }\mathrm{f}\mathrm{l}_{\urcorner}^{A\backslash }=\aleph_{|\delta|+\dot{\mathrm{w}}}^{|\delta|}.,$
$2^{|\delta|}=\aleph_{\beta}$ $\text{ }$ . $|[\beta,\delta)|=|\delta|$
$\text{ }\mathrm{B}^{\mathrm{a}}(\text{ }$
$=$ \mbox{\boldmath $\xi$}<l\mbox{\boldmath $\delta$}l+l.o\aleph \epsilon $\leq\Pi_{\xi<\delta}\aleph\epsilon$ .
, $|\delta|=|a|\leq|pcf(a)|$ . $\Pi a=\max(pcf(a))=\backslash$ \aleph , $\mu f(a)=$
$(2^{|\delta|},\aleph_{\alpha}]\cap legular$ . , \aleph <\aleph 12f( )l+ . [ , $\aleph_{\delta}^{|\delta|}=\Pi_{\alpha<\delta}\aleph_{\alpha}=$
a=nmux(Pcf(a))<\aleph l2f( )|+ \leq \aleph (21 |)+ $=\aleph_{(2)}|\delta|+$ . $(\mathfrak{H}_{\mathrm{D}}^{\Delta}\mathrm{B})\aleph|\delta|<$
$2^{|\delta|}<\aleph_{\delta}$ . $2^{|\delta|}=\aleph_{\gamma}$ . $|a|\leq|\delta|$ , |\mu f(a)|\leq 2|\mbox{\boldmath $\delta$}|=\aleph
. , $\aleph_{\delta}^{|\delta|}=\mathrm{m}\mathrm{x}(\mu f(a))<\aleph_{\gamma}^{+\eta}$ $\eta\sim|\mu f(a)|$ .
[ , \aleph \gamma +\eta =\aleph \gamma +\eta <\aleph (|\eta |+)=\aleph \aleph 11 $=\aleph_{(2|\delta|)}+$ .
. $a$ m.n(a) $< \sup(a)$ ,
$\max(pcf(a))<\aleph_{|p\mathrm{c}f(a)|}+$ ZFC . , $\mathrm{C}\mathrm{H}+2^{\aleph_{1}}=\aleph_{\omega_{1}+1}+$
\aleph \mbox{\boldmath $\omega$}\aleph 11+\mbox{\boldmath $\omega$}=\aleph ,1+ 11 Easton . , a=[\aleph l+b\aleph 1’)
, $\min(a)^{|a|}<\sup(a)$ 41 $\max(\mu f(a))=$ a=\aleph \mbox{\boldmath $\omega$}\aleph ll+\mbox{\boldmath $\omega$} $=$
\aleph $1+\omega+1$ . , $|\mu f(a)|=\aleph_{0}$ . [ , $\mathrm{m}\mathrm{x}$($\mu f$ (a))=\aleph l+\mbox{\boldmath $\omega$}+l $>$
$\aleph_{\omega_{1}}=\aleph_{|\mathrm{p}cf(a)1^{+}}$ .
6.4. 6.1 min$(a)^{|a|}< \sup(a)$ $2^{|a|}< \min(a)$
. , $\aleph_{\omega}$ 2\aleph \breve =\aleph \mbox{\boldmath $\omega$}+ +2
, m\mbox{\boldmath $\omega$}\sim rf({\aleph + :O<n<\mbox{\boldmath $\omega$}}) $)$ \leq \aleph + +’ YIO<n<w\aleph +n $\geq\aleph_{\omega}^{\aleph_{0}}=2^{\aleph}\cdot=$
\aleph \mbox{\boldmath $\omega$}+ +2 .
61 $2^{|a|}< \min(a)$ . $\kappa=\max(\mu f(a))$ .
, $\kappa\geq|\Pi a|$ . , $\kappa\leq|\Pi a|$ . , $\theta$
. , $<^{\mathrm{r}}$ $H(\theta)$ , $H(\theta)$ $(H(\theta), \in, <^{*})$
. , ( $b_{\lambda}$ : $\lambda\leq\kappa\rangle$ $<*$ }
.
6.5. $N\prec H(\theta)$ , $|N|= \min(a)$ (1),(2)
.
(1) $\langle N_{1}. : i<|a|^{+}\rangle$ , N=LJ:<l I+Nl.
$\forall j<|a|^{+}(\langle N_{i} : i<j\rangle\in N)$ .
(2) $a\in N$ $\min(a)\subseteqq N$
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( $\mathfrak{h}N$ , $pcf(a)\in N,yf(a)\ovalbox{\tt\small REJECT} N,\forall i<|a|^{1}(\ovalbox{\tt\small REJECT}\wedge\ovalbox{\tt\small REJECT} cN)$
$\forall\lambda\epsilon yf(a)(b_{\lambda}\mathrm{c}N, J_{<\lambda}(a)\in N)$ .
(2) $x\ominus H(\theta)$ , $x\mathrm{c}N$ $N$ .
6.7. $|$ {$N \cap\sup(a):N$ } $|\leq\kappa$
6.1 .
$f\in\Pi a$ , $f\in N$ $N$ . , $f\subset N\cap$
$(a \mathrm{x}\sup(a))=a\mathrm{x}(N\cap\sup(a))$ . , $f \in(N\cap\sup(a))^{a}$ &-- .
, $\Pi a\subseteqq\cup$ { $(N \cap\sup\langle a))^{a}$ : $N$ } . 67
$|\Pi a|\leq|$ {$N \cap\sup(a)$ : $N$ } $| \cdot\min(a)^{|a|}\leq\kappa\cdot\sup(a)\leq\kappa\cdot\kappa=\kappa$
.
6.7 . $\eta\in a$ [ , $\chi_{N}(\eta)=\sup(N\cap\eta)$ .
6.8. $N$ . , $N \cap\sup(a)$ $\chi_{N}$
. , $\chi_{N}=\chi_{N’}$ $N \cap\sup(a)=N’\cap\sup(a)$ .
. min$(a) \leq\eta\leq\sup(a)$ $\eta$ $N\cap\eta=N’\cap\eta$ .
$\eta=\min(a)$ , $\eta$ . , $N\cap\eta=N’\cap\eta$
$N\cap\eta^{+}=N’\cap\eta^{+}$ . $\eta^{+}\in a\subset N$ , $\chi_{N}(\eta^{+})$
$|a|^{+}$ $E\subseteqq N$
$\mathrm{f}\overline{\overline{\mathrm{f}\mathrm{i}}}$ . $\chi_{N}=\chi_{N’}$ $+$
, $\chi_{N}(\eta^{+})$ $E\subseteqq N\cap N’$ . ,
$N\cap N’\cap\eta^{+}$ $N\cap\eta^{+}$ $N’\cap\eta^{+}$ (A) . ,
$\alpha\in N\cap N’\cap\eta^{+}-\eta$ . {$f\in\eta\alpha jf$ } $\subseteqq\pi_{\alpha}\subseteqq H(\theta)$ ,
$f_{0}=\mathrm{m}\dot{\mathrm{m}}_{<}*\{f\in\eta\alpha$ :
$f$ } , $N,$ $N’\prec H(\theta)$ $f_{0}\in N\cap N’$ . ,
$N\cap\eta=N’\cap\eta$ , $N\cap\alpha=f_{0}[N\cap\eta]=f_{0}[N’\cap\eta]=N’\cap\alpha-(\mathrm{B})$
. ,
$N\cap\eta^{+}=\cup\{N\cap\alpha : \alpha\in N\cap N’\cap\eta^{+}-\eta\}$ $[\cdot.\cdot(A)]$
$=\cup\{N’\cap\alpha:\alpha\in N\cap N’\cap\eta^{+}-\eta\}$ $[\cdot.\cdot(B)]$
$=N’\cap\eta^{+}$
.
68 $|$ { $\chi_{N}$ : $N$ }| $\leq\kappa$ . 5.4 ,
$\lambda\in\mu f(a)$ , $b_{\lambda}\neq\emptyset$ $tcf(b\lambda/J_{<\lambda}(a))=\lambda$ $b_{\lambda}\in J_{<\lambda}+(a)-J_{<\lambda}(a)$
. $J_{<\lambda}(a)$ $b_{\lambda}$ $\langle g_{1}^{\lambda}. : i<\lambda\rangle\in\lambda(\Pi a)$
. $\langle f_{1}^{\lambda}. : i<\lambda\rangle\in\lambda(\Pi a)$ $J_{<\lambda}(a)$ $\Pi b_{\lambda}$ ,
. $i<\lambda$ } , $cf(i)=|a|^{+}$
$\beta$. $\in 1a\sim$ $f^{\lambda}\dot{.}(\beta)=\mathrm{m}\dot{\mathrm{m}}${ $\sup\{f_{j}^{\lambda}(\beta)$ : $j\in C\}$ : $C$
$i$ }
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6.9. $i<\lambda$ $\ovalbox{\tt\small REJECT}$ $\mathrm{c}farrow$) $\ovalbox{\tt\small REJECT}|a|^{+}$ .
( $\mathfrak{h}$ $\beta\in a$ , $\ovalbox{\tt\small REJECT}(\beta)<\beta$ ;
(2) $\forall\beta\in a(\ovalbox{\tt\small REJECT}(\beta)-\mathrm{u}\mathrm{p}\{\ovalbox{\tt\small REJECT}(\beta)\ovalbox{\tt\small REJECT} j\in\ovalbox{\tt\small REJECT}\})$ $i$ $C$
.
, $\langle f_{1}^{\lambda}. : i<\lambda\rangle$ $<*$ . , $N\prec H(\theta)$ ,
$N$ $\langle f_{1}^{\lambda}. : i<\lambda\rangle\in N$ .
6.10. $N,N’$ , $\lambda\in\mu f(a)$ .
(1) $\lambda=\min(a)$ . $b_{\lambda}$ ={nin(a)} , $N\neq N’$ $\chi_{N}|b_{\lambda}=\chi_{N’}|b_{\lambda}$
;
(2) $\lambda>\min(a)$ . $\rho=\sup(N\cap\lambda)$ , $f_{\rho}^{\lambda}\leq\chi_{N}-(A)$ $J_{<\lambda}(a)$
$\chi_{N}|b_{\lambda}=_{J_{<\lambda}(a)}f_{\rho}^{\lambda}|b_{\lambda}$ \beta -fx , $\{\beta\in b_{\lambda} : f_{\rho}^{\lambda}(\beta)<\chi_{N}(\beta)\}\in$
$J_{<\lambda}(a)$ $\{\beta\in b_{\lambda} : f_{\rho}^{\lambda}(\beta)>\chi_{N}(\beta)\}\in J_{<\lambda}(a)]-(B)$ .
$\chi_{N_{*}}’.(\beta)=\{$
$\chi_{N}:(\beta)$ \beta \neq nin(a)
0 $\beta=\min(a)$
. $l_{N_{*}}$. $\in\Pi a$ , $N.\cdot\in N$ $l_{N}.\cdot\in N$ . $\langle f_{-}^{\lambda} : i<\lambda\rangle$
$J_{<\lambda}(a)$ $b_{\lambda}$ , $l_{N}.\cdot|b_{\lambda}$ ”J<x( ) $f_{j}^{\lambda}|b_{\lambda}$
$j<\lambda$ . $N\prec H(\theta)$ , \lambda N: lb\lambda <J6( ) $f_{j}^{\lambda}|b_{\lambda}$
$j\in N\cap\lambda$ . $j< \rho=\sup(N\cap\lambda)$ $f_{j}^{\lambda}$ lb\lambda <J<\lambda ( ) $f_{\rho}^{\lambda}|b_{\lambda}$ . ,
$\{\beta\in b_{\lambda} : \chi_{n}’\dot{.}(\beta)\geq f_{\rho}^{\lambda}(\beta)\}\in J_{<\lambda}(a)$ . [ , $\{\min(a)\}\in J_{<\lambda}(a)$ ,
$C \subseteqq\{\beta\in b_{\lambda} : \chi_{N:}(\beta)\geq f_{\rho}^{\lambda}(\beta)\}\subseteqq\{\beta\in b_{\lambda} : l_{N}.\cdot(\beta)\geq f_{\rho}^{\lambda}(\beta)\}\cup\{\min(a)\}\in J_{<\lambda}(a)$
.
6.7 .
( , \lambda ’ $A_{m}$) $:m\leq n\rangle$ (1)$-(6)$ .
(1) $\kappa=\lambda_{0}>\lambda_{1}>\cdots>\lambda_{n}$ ;
(2) $\forall m\leq n(\lambda_{m}\in\mu f(a),\rho_{m}=\sup(N\cap\lambda_{\mathrm{m}}))$ ;
(3) $\forall m\leq n(A_{m}\subseteqq a)$ ;
101
(4) $A_{n}=\emptyset$ $A_{\mathrm{O}}=\{\beta\in a:f_{\hslash 1}^{\lambda_{\mathrm{O}}}(\beta)<\chi_{N}(\beta)\}$ ;
(5) $\forall m<n(A_{m}\in J_{<\lambda_{m+1}^{+}}(a)-J_{<\lambda_{m+1}}(a))$ ;
(6) \forall m<n(A +l $=\{\beta\in A_{m}$ : $f_{\rho m+1}^{\lambda_{m+1}}(\beta)<\chi_{N}(\beta)\}$ )
, $\backslash \langle(\rho_{m}, \lambda_{m}, A_{m}):m\leq n\rangle$ , $\chi_{N}|(a-A_{0})=f_{\rho 0}^{\lambda_{0}}|(a-A_{0})$
$m<n$ $\chi_{N}|(a_{m}-A_{m+1})=f_{\rho m+1}^{\lambda_{m+1}}|(A_{m}-A_{m+1})$ .
t\breve -l)’ $C,$ $\chi_{N}=(\bigcup_{m<n}f_{\rho_{m}+1}^{\lambda_{m+1}}|(A_{m}-A_{m\dagger 1}))\cup(f_{\rho \mathrm{O}}^{\lambda_{\mathrm{O}}}|(a-A_{0}))$ . ,
|b : $N$ } $|\leq|$ $( \cup \{f_{\rho}^{\lambda} : \rho<\lambda\})‘\omega|$
$\lambda\in p\mathrm{c}f(a)$
$\leq(\sum_{\lambda\in \mathrm{p}\mathrm{c}f\mathrm{t}a)}\kappa)^{<\omega}=(\kappa\cdot\kappa)^{\omega}=\omega\cdot\kappa\cdot\kappa=\kappa$
6.11. $a$ min$(a)^{|a|}< \sup(a)$ . , $|\Pi a|$
U . [ , $a=[\aleph_{2}, \aleph_{\omega})$ , 2\aleph o<\aleph $\aleph_{\omega}^{\aleph_{\mathrm{O}}}=|a|=$
$\max(pcf(a))$ .
7. $|\mu f(a)|\leq|a|^{+3}$
7.1. $a$ m.n(a)>2 |J . $|\mu f(a)|\leq$
$|a|^{+3}$ .
7.2. 2\aleph o<\aleph \aleph \mbox{\boldmath $\omega$}\aleph o<\aleph 4 .
. $a=[2^{\aleph 0}$ ,\aleph ) . , \aleph \mbox{\boldmath $\omega$}\aleph o=nn< \aleph n $=|\Pi a|=\mathrm{R}(\mu f(a))<$
$\aleph|pc$f( )|+\leq \aleph |a|+4=\aleph 4 .
7.$. $\lambda$ $\omega<cf(\lambda)<\lambda$ , $otp(C)=cf(\lambda)$ $C$ $\lambda$
$C\subseteqq[cf(\lambda),$ $\lambda)$ . , $A^{+n}=\{\rho^{+m} : \rho\in A\}$ , $m,n<\omega$
$b_{\lambda}+m(C^{+n})$ $J_{<\lambda+m+1}(C^{+n})$ $J_{<\lambda+m}(C^{+n})$ .
, $1\leq n<\omega$ $n$ [ , $\{\rho\in C:\rho^{+n}\in\bigcup_{k=1}^{n}b_{\lambda+k}(C^{+m})\}$
$\lambda$ .
. , $n$ $1\leq n<\omega$ $\{\rho\in C : \rho^{+n}\in\bigcup_{k=1}^{n}b_{\lambda}+k(C^{+n})\}$ $\lambda$
. , $a=C^{+n}$
$b_{\lambda}+\iota=b_{\lambda}+k(C^{+n})$‘ . $a$ $I$ [ .
$A\in Irightarrow\{\rho\in C:\rho^{+n}\in A\}$ $\lambda$ .
, $a- \bigcup_{k=1}^{n}b_{\lambda+k}\not\in I-(1)$ . , $J_{<\lambda}(a)\subseteqq I$ .
7\mbox{\boldmath $\tau$} Ik* $\text{ ^{}I\mathrm{L}]\{}$. c $\mathrm{u}^{b_{\lambda+k}\}}\text{ }$ $\text{ }\mathrm{B}\mathrm{a}\text{ }$ J6$< \lambda(a)J_{<\lambda}+(a)\text{ }\overline{\mathcal{T}}\text{ }\int_{=}\triangleright \text{ }\cdot \text{ }fI\text{ }(1)\text{ }$ $J_{<\lambda+}\cdot*+(a)|\mathrm{h}I^{*}|\mathrm{h}\mathrm{x}_{1}\text{ _{}\vee}\{\overline{\mathcal{T}}$
$J_{<\lambda(a)\cup\{\Psi_{k=^{k}}\}\text{ }ffi\text{ }.\phi\supset C,I^{*}\supseteqq J_{<\lambda+n+(a)\text{ }rx\text{ }\mathrm{c}\mathrm{n}a/I^{*}}}|\mathrm{h}\lambda^{+n+1_{-\text{ }\cap\#\frac{1\backslash b_{\lambda+}}{}(2)1^{-rx\text{ }.\not\in \mathrm{g}44\text{ }\mathrm{E}fl\text{ }\mathrm{f}\mathrm{f}\text{ }|’\mathrm{f}\mathrm{f}\mathrm{l}^{-}\mathrm{c}^{1}*\text{ _{}\dot{\mathcal{D}}}rx\Re \text{ }\ovalbox{\tt\small REJECT}}}}\beta.’.$.
$\langle f_{\alpha}/I^{*} : \alpha<\lambda^{+n}\rangle$ . 4.5
.
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7.4. $D$ $a$ $D\cap I^{*}=\emptyset$ . ,
$\alpha\in a$ |S $|\leq\mu’$ \Pi $\in a$ S $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$
\mu ’ $<\mu$ $\langle S_{\alpha}\subseteqq\alpha:\alpha\in a\rangle$ .
42 7.4 $a$ $|a|$ , $g\in \mathbb{O}N^{a}$ $g$ $D$
$\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ . $-(3)$ (2) , $g\leq\overline{g}$
$I^{*}$
$\overline{g}$ $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ $\overline{g}\in$ $a$ . ,
$\alpha\in a$ $cf(g(\alpha))>|a|$ . ,
$\rho\in C$ ( , $1\leq\exists k\leq n-1(cf(g(\rho^{+n}))=\rho^{+k})$ $cf(g(\rho^{+n}\rangle)<\rho$
. , $S_{0}=\{\rho\in C : cf(g(\rho^{+n}))<\rho\}$ , $k=1,$ $\ldots,n-1$ [
$S_{k}=\{\rho\in C : cf(g(\rho^{+n}))=\rho^{+k}\}$ , $C=S_{0}$ U(Unk ll $S_{k}$ )
$a=S_{0}^{+n} \cup(\bigcup_{k=1}^{n-1}S_{k}^{+n})$ .
7.5. $S_{0}^{+n}\in D$
. $n=1$ $n>1$ . $S_{0}^{+n}\not\in D$ , $S_{k}^{+n}\in D$
$1\leq k\leq n-1$ . $n$ , $\{\rho\in C:\rho^{+k}\in\bigcup_{j=1}^{k}b_{\lambda}+_{\dot{J}}\}$ $\lambda$
. $K^{+k} \subseteqq\bigcup_{j=1}^{k}b_{\lambda}+j$ $K\subseteqq C$
.
, $g$ $D$ $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ , $a’=\{\rho^{+k}$ :
$\rho\in C\}$ , $a’$ $\alpha$ .
$A\in D’rightarrow$ { $\rho^{+n}$ : $\rho\in C$ $\rho^{+k}\in A$} $\in D$ , $cf(\Pi a’/D’)=\lambda^{+n}$
. [$\cdot.\cdot a’’=\{cf(g(\alpha)) : \alpha\in a\}$ , $D”$ .
$A\in\Pi’rightarrow\{\alpha\in a : cf(g(\alpha))\in A\}\in D$ , 4.4
$cf(\Pi a^{u}/D")$ $=\lambda^{+n}$ . , $a’\in D^{JJ}$ $\Pi=\{b\cap a’ : b\in D’’\}$
. , $cf(\Pi a’/D’)=cf(\Pi a’’/D’’)=\lambda^{+n}$ . ]
$K$ $\lambda \text{ }\mathrm{f}\mathrm{f}\mathrm{l}\text{ _{}\mathrm{D}}^{\mathrm{A}}$ \check C $D\cap I=\emptyset$ , $K^{+n}\in D$ .
, $D’ \ni K^{+k}\subseteqq\bigcup_{j=1}^{k}b_{\lambda}+\mathrm{j}$ , $b_{\lambda}+j\in D’$ $1\leq j\leq k$
. , cf( a’/D’) $<\lambda^{+j+1}\leq\lambda^{+k+1}\leq\lambda^{+n}$ .
7.6. $b\subseteqq a$ . $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ $I$ $g$ $b$
. $k<_{t*}g|b$ $k\in\Pi b$ ,
$k\leq t^{\iota}f_{\alpha}|b$ $\alpha<\lambda$ .
7.7. $b\in D$ , $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ $I^{*}$ $g$ $b$
.
. 3.2 . $\beta<$ $+$ $h_{\alpha}\in\Pi a$
(1),(2) .
(1) $\beta<\beta’arrow h\rho\leq h_{\beta’}$ ;
(2) $\forall\beta<|a|^{+}(h\rho<g)$ .
, $b_{\alpha}^{\beta}=\{\gamma\in a:f_{\alpha}(\gamma)>h\rho(\gamma)\}$ . \beta <lal+l $h\rho\in\Pi a$
. $\beta=0$ , $\delta\in a$ $h_{0}(\delta)=0$ . $\beta$
. $h_{\beta}( \delta)=\sup\{h_{\gamma}(\delta) : \gamma<\beta\}$ . $h\rho$ $h\rho+1$
.
$\alpha<\lambda^{+n}$ , $\langle f_{\gamma} : \gamma<\lambda^{+n}\rangle$ $I^{*}$ 9 $\mathrm{n}\nu_{\alpha}$
, $i_{\beta}<\lambda^{+n}$ , $\langle f_{\gamma} : \gamma<\lambda^{+n}\rangle$ $I^{*}$
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$g$ . , h<I*g|
$\forall\alpha<\lambda^{+n}(h\not\leq I^{*}f_{\alpha}|b_{i\rho}^{\beta})$ $h\in$ $b_{1\beta}^{\beta}$. . , $\delta\in a$ [
, $h \rho+1(\delta)=\max(h\rho(\delta), h(\delta))$ . , $i\rho<\forall\alpha<\lambda^{+n}(b_{\alpha\neq}^{\beta+1\subset}b_{\alpha}^{\beta})$
. [$\cdot.\cdot b_{1\beta}^{\beta}.-b_{\alpha}^{\beta}\in I^{*}$ $\{\gamma\in b_{i\rho}^{\beta} : f_{\alpha}(\gamma)<h(\gamma)\}\not\in I^{*}$ , {$\gamma\in\mu_{\alpha}$ :
$f_{\alpha}(\gamma)<h(\gamma)\}\not\in I^{*}$ . , $\gamma\in b_{\alpha}^{\theta}-\Psi_{\alpha}^{+1}$ $\gamma$ .
, $b_{\alpha}^{\beta+1}\subseteqq b_{\alpha}^{\beta}$ , $b_{\alpha\neq}^{\beta+1\subset}b_{\alpha}^{\beta}$ . ]
$\alpha=\sup\{i\rho : \beta<|a|^{+}\}<\lambda^{+n}$ . , $\langle b_{\alpha+1}^{\beta} : \beta<|a|^{+}\rangle$ $\subseteqq$ ,
. .
7.7 , $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ $I^{*}$ $g$ $b$ $b\in D$
. $\alpha<\lambda^{+n}$ [ $f_{\alpha}<Dg$ . , $\alpha<\lambda^{+n}$
, $b_{\alpha}=\{\delta\in b:f_{\alpha}(\delta)<g(\delta)\}\in D$ . 75 $b_{\alpha}’$ $=b\text{ }\cap S_{0}^{+n}\in D$
$S_{\alpha}=$ {
$\rho\in C.\cdot\rho^{+1\iota}\mathrm{B}\mathrm{i}ffi\text{ }rightarrow \mathrm{c},$
$\nu_{\alpha}\not\in$ I\in *\mbox{\boldmath $\nu$}\mbox{\boldmath $\alpha$}&-\acute x\cup 6nk.=l#\acute b\lambda Q+k\mbox{\boldmath $\tau$}}’ $b_{\alpha}’-\cup kn+-\mathrm{f}\mathrm{i}^{b_{\lambda}}\text{ }r^{k}x\text{ }\not\in I\text{ _{}}rx\text{ }\lambda \text{ }\mathrm{f}\mathrm{f}\text{ ^{}-}.\text{ }-\text{ }.$ , S $S_{0}$,
$f;S_{\alpha}arrow\lambda$ $f(\rho)=cf(g(\rho^{+n}))$ , Fodor
$\{\rho\in S_{\alpha} : cf(g(\rho^{+n}))\leq\eta_{\alpha}\}$ $\lambda$ $\eta_{\alpha}<\lambda$ .
, $\{\delta\in\nu_{\lambda} : cf(g(\delta))\leq\eta_{\alpha}\}\not\in I^{*}$ . $\alpha$ .
, $\alpha<\lambda^{+n}$ [ $\eta_{\alpha}<\lambda$ , $\eta<\lambda$
$A=\{\alpha<\lambda : \eta_{\alpha}=\eta\}\sim\lambda^{+n}$ . $\alpha\in A$ , $\beta<\alpha$
$\eta\rho=\eta$ . , $A$ $\lambda^{+n}$ , \mbox{\boldmath $\alpha$} $<\lambda^{+\mathrm{n}}$
$\}$ $\{\delta\in b_{\alpha}’ : cf(g(\delta))\leq\eta\}\not\in I^{*}$ . , $\alpha<\lambda^{+n}$ $C_{\alpha}=\{\delta\in$
$b_{\alpha}’:cf(g(\delta))\leq\eta\}\text{ }k^{\backslash }\text{ }.\text{ }\}_{\vee}^{\vee},b\in D^{*},$$D^{*}\cap I^{*}.=\emptyset\mathrm{B}^{\mathrm{a}\vee\supset\forall\alpha<\lambda^{+n}(C_{\alpha}\in D^{*})\text{ }\vec{rx}\text{ _{}a}\text{ _{ }\triangleright}^{t}}\mathrm{B}fl\text{ }\mathrm{B}\mathrm{a}|’.,\forall\alpha,\alpha’<\lambda^{+n}(\alpha<\alpha’C_{\alpha’}\subseteqq\cdot C_{\alpha})\text{ }fx$
$D^{*}$ . $C_{\alpha}$ $f_{a}$ $D*$ $g$ .
7.8. $g$ $D^{*}$ $\langle f_{\alpha} : \alpha<\lambda^{+n}\rangle$ .
. 43 74 77 .
73 . $E=\{\delta\in b:cf(g(\delta))\leq\eta\}\in D^{*}$ $E\in D^{*}$
. , $\delta\in E$ $S_{\alpha}\subseteqq g(\delta)$ $|S_{\alpha}|\leq\eta$ , $\delta\not\in E$ $S_{\alpha}=\{0\}$
.
78 $\prod_{\delta\in a}S_{\delta}/D^{*}$ } $\langle f_{\alpha}/D^{*} : \alpha<\lambda^{+n}\rangle$ .
. , 73 .
. 73 $0<n<\omega$ , $\lambda^{+}\in\mu f(C^{+n})$ ...
$+n\in\mu f(C^{+n})$ . , $C=$ { $\aleph_{\alpha}$ : $\alpha$ , $\alpha<\omega_{1}$ }
, $otp(C)=\omega_{1}$ $C$ $\aleph_{\omega_{1}}$ . , 73
. , $a=C^{+2}$ , $\aleph_{\omega_{1}}$ 2\aleph \breve 1=\aleph 1+1 ,
$\max(pcf(a))=\aleph_{\omega_{1}+1}$ \aleph \mbox{\boldmath $\omega$}+12=\aleph 1+2\not\in \mu f(a) .
, ZFC $\aleph_{\omega_{1}+1}\in\mu f(C^{+2})$ $\mathrm{a}$? . ,
73 $0<\forall n<\omega(\lambda^{+}\in pcf(C^{+n}))$ .
$a$ , $|a|\geq\omega$ $|a|^{+}< \min(a)$ . ,
$c=\mu f(a)$ 37 , $| \mu f(a)|<\min(a)$ $\mu f(a)=\mu f(c)$
. , , [ $\lambda\in\mu f(c)$ , $J_{<\lambda}+(c)$ $J_{<\lambda}(c)$
. ]$-(1)$ . , $2^{|\mathrm{c}|}$ <min$(c)= \min(a)$
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(1) . 79 $2^{|a|}< \min(a)$ [ 56
] (1) .
7.9. $2^{|a|}$ $\mathrm{n}(a)$ , $c=\mu f(a)$ . , $\lambda\in\mu f(a)=$
$\mu f(c)$ ! $b_{\lambda}$ $J_{<\lambda}+(a)$ $J_{<\lambda}(a)$ . ,
$d_{\lambda}=\mu f(b_{\lambda})$ $d_{\lambda}$ $J_{<\lambda}+(c)$ I $J_{\lambda}(c)$ .
. [ $d_{\lambda}\in J_{<\lambda}+(c)$ . $\lambda\in\mu f(a)$ $b_{\lambda}\neq\emptyset$ . , $\emptyset\neq$
$\mu f(b_{\lambda})=b_{\lambda}$ . , $c$ $D\ni d_{\lambda}$ . ,
$\mu\in\mu f(a)\}$ , $cf(\Pi a/D_{\mu})=\mu$ $a$ $D_{\mu}$
. , $\mu\in d_{\lambda}=pcf(b_{\lambda})$ , $b_{\lambda}\in D_{\mu}$ [ $D_{\mu}$ .
37 $a$ $D^{*}$ .
$D^{*}=\{A\subseteqq a : \{\mu\in pcf(a) : A\in D_{\mu}\}\in D\}$ 37
$cf(\Pi a/D^{*})=cf(\Pi c/D)$ . $d_{\lambda}\in D$ $D_{\mu}$ $b_{\lambda}\in D^{*}$
. , $cf( \Pi c/D)=cf(\Pi a/D^{*})=\min\{\lambda : b_{\lambda}\in D^{*}\}<\lambda^{+}$ . ,
$d_{\lambda}\in J_{<\lambda+}(c)$ .
, $d_{\lambda}$ $J_{<\lambda+}(c)$ $J_{<\lambda}(c)$ . $d_{\lambda}$
$J_{<\lambda}+(c)$ ( $J_{<\lambda}(c)$ 4 . $e-d_{\lambda}\not\in J_{<\lambda}(c)$
$e\in J_{<\lambda}+(c)-J_{<\lambda}(c)$ . , $e-d_{\lambda}\in D’$ $D’\cap J_{<\lambda}(c)=\emptyset$
$c$ $D’$ . 3.4 $cf(\Pi c/D’)=\lambda-(1)$ .
, $\mu\in e-d_{\lambda}$ [ $cf(\Pi a/D_{\mu})=\mu$ $a$ $D_{\mu}$
. $\mu\not\in d_{\lambda}=\mu f(b_{\lambda})$ $b_{\lambda}\not\in D_{\mu}$ , $a-b_{\lambda}\in D_{\mu}$ .
, $\forall\mu\in e-d_{\lambda}(a-b_{\lambda}\in D_{\mu})$ .
$D_{1}^{*}=\{A\subseteqq a : \{\mu\in\mu f(a) : A\in D_{\mu}\}\in D’\}$ . $e-d_{\lambda}\in D’$
$a-b_{\lambda}\in D_{1}^{*}-(2)$ . $-\text{ }$, 37 cf( a/Dl*)=cf(\Pi c/D
(1) cf( a/Dl*) $=\lambda-(3)$ . , 34
$D_{1}^{*}\cap J_{<\lambda}(a)=\emptyset$ . (3) $D_{1}^{*}\cap J_{<\lambda}+(a)$ $b$ . $b_{\lambda}$ $J_{<\lambda}+(a)$
$J_{<\lambda}(a)$ , $b\subseteqq_{J_{<\lambda}(a)}b_{\lambda}$ . , $D_{1}^{*}\ni b\cap b_{\lambda}\subseteqq b_{\lambda}$
(2) .
37 $\mu f$ 2 $c$
.
7.10( ). 2 <nin(a) $\lambda\in\mu f(a)=c=\mu f(c)$
. , $J_{<\lambda}+(c)$ $J_{<\lambda}(c)$ $b_{\lambda}(c)$
(1) $\forall\mu\in bx(c)(b_{\mu}(c)\subseteqq b_{\lambda}(c))$ $b_{\lambda}(c)\in J_{<\lambda}+(c)-J_{<\lambda}(c)$ ffl ;
(2) $\mu f(b_{\lambda}(c))=b_{\lambda}(c)$ .
.
$\rho\prec\murightarrow\rho\in b_{\mu}(c)$ , $\prec$
.
7.11. $2^{|a|}$ <nin(a) $d\subseteqq c$ . , $\mu\in\mu f(d)$ $\rangle$
$d’\subseteqq d$ $|d’|\leq|a|,\mu\in\mu f(d’)$ .
. $b_{\lambda}(c)$ $b_{\lambda}$ . $\mu\in\mu f(d)$ , $\mu$
$\mu f(d)\subseteqq b_{\mu}\subseteqq\nu+1\text{ }\mathrm{V}^{\mathrm{a}}\text{ }.\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{f}\mathrm{f}7.10\text{ }\mathrm{f}\mathrm{f}\text{ }\nu\in b_{\mu}\subseteqq b_{\lambda}$. $\text{ }\mu f.(b_{\mu})=b_{\mu}\text{ }f\mathrm{A}\text{ }b_{\mu}\text{ }*\iota \text{ _{}\check{}\check{}}\mathrm{H}\mathfrak{l}’,\mu f(d)\cap\nu \mathrm{t}\mathrm{h}\text{ }\frac{\mathrm{B}\mathrm{i}}{\pi}\text{ }\mathrm{f}\mathrm{f}\mathrm{i}\sim.\cdot fp\mathrm{V}^{\mathrm{a}\text{ ^{ _{ }}}}$
’
. $\kappa=cf(\mu f(d)\cap\mu)$ , $\mu f(d)\cap\mu$ U $\langle\mu: : i<\kappa\rangle$
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. $|e,|\leq|a|$ $\mu\in\mu f(e)$ $e\subseteqq\{l^{\mathit{1}_{i}} : i<\kappa\}$
.
. $|S|\leq|a|$ $a \cap(\bigcup_{i<\kappa}b_{\mu i})\subseteqq\bigcup_{:\in S}b_{\mu J}$ $S\subseteqq\kappa$
. $e=\{\mu_{i} : i\in S\}$ . 510 $\delta_{1}<\cdots<\delta_{k}$ $e\subseteqq b_{\delta_{1}}\cap\cdots\cup b_{\delta_{k}}$
$pcf(e)$ $\delta_{1},$ $\ldots,\delta_{k}$ .
, $1\leq\forall h\leq k(\mu>\delta_{h})$ . $\mu f(e)\subseteqq\mu f(d’)$ $1\leq$
$\forall h\leq k(\mu_{i}>\delta_{h})$ $i\in\kappa$ . , $A=a\cap\{b_{\mu:}-(b_{\delta_{1}}\cup\cdots\cup\delta_{k})\}$
[ $A\neq\emptyset$ . , $\forall j\in S(\mu_{j}\in e\subseteqq b_{\delta_{1}}\cup\cdots\cup b_{\delta_{k}})$ $c$
710 $u_{i\in S}$ $b_{\delta}.\cdot\subseteqq b_{\delta_{1}}\cup\cdots\cup b_{\delta_{k}}$ . $S$
$a \cap b_{\mu:}\subseteqq\bigcup_{j\in S}b_{\mu_{j}}\subseteqq b_{\delta_{1}}\cup\cdots\cup b_{\delta_{k}}$ . $A=\emptyset$ .
.
, $\delta_{h}\geq\mu$ $1\leq h\leq k$ . [ , $\mu f(e)\subseteqq\mu f(\{\mu$: : $i<$





\mbox{\boldmath $\tau$} $\delta_{h}\leq\mu$ . , $\mu=\delta_{h}\in\mu f(e)$
7.12 7.10 .
. ( $\mu f(b_{\lambda})=b_{\lambda}$ . ) ,
$(2^{|a|})^{+}< \min(a)$ . $\theta$ , $<^{*}$ $H(\theta)$
. , $H\{\theta$) $\langle H(\theta), \in, <^{*}\rangle$ .
7.11. $N\prec H(\theta)$ , $|N|=(2^{|a|})^{+}$ (1) (2)
,
(1) N=U\mbox{\boldmath $\alpha$}3(21 1)+N\mbox{\boldmath $\alpha$} $\forall\alpha<(2^{|a|})^{+}(\langle N\rho : \beta<\alpha\rangle\in N_{\alpha+1})$
$\langle N_{\alpha} : \alpha<(2^{|a|})^{+}\rangle$ ;
(2) $\{a\}$ U2|a|\subseteqq N ‘\acute \supset \forall \mbox{\boldmath $\alpha$} $<(2^{|a|})^{+}$ ( $|N_{\alpha}[=2^{|\mathrm{u}|}$ ,\mbox{\boldmath $\alpha$}\subseteqq N ).
66 $x\in H(\theta)$ $N$ $x\in N$
$\text{ },\text{ }\iota_{-\Re_{\backslash }\text{ }N^{-}C\mathrm{f}\mathrm{l}\prime \mathrm{J}\backslash \text{ }^{}\prime}\mathrm{B}_{>\text{ }9\mu f(c)=c=f(a)\in}^{\theta}.\frac{\mu}{\pi}\cdot\langle b_{\lambda}-\lambda\in\mu f(a)\rangle\mathrm{B}\grave{\mathrm{l}}\text{ }\neq \mathrm{f}\mathrm{f}\text{ }.\mu f\langle c)\subseteqq N\text{ }N\text{ }\mu f(a)\subseteqq N\mathrm{B}\mathrm{i}ffi\Rightarrow\backslash -\mathrm{t}\text{ }.\mathrm{a}\mathrm{e}|_{-}^{-},<^{*}a)$
$\forall\lambda\in\mu f(c)(b_{\lambda}\in N)$ . , 5.4 $\forall\lambda\in\mu f(c)(tcf(\Pi b/J_{<\lambda})=\lambda)$
.
7.14. $\mathrm{N}$ , $\forall\alpha\in c(\chi_{N}(\alpha)=\sup(N\cap\alpha))$ .
7.15. $\lambda\in\mu f(a)$ . $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in\Pi c$ , $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in N$
$\forall K\in$ b\lambda \exists \mbox{\boldmath $\alpha$} $<\lambda,\alpha_{0}\leq\forall\alpha<\lambda(K<_{J_{<\lambda}}f_{\alpha}^{\lambda}|b_{\lambda})-(A)$ . ,
$b_{\lambda}=_{J_{<\lambda}}$ {$\alpha\in c$ :f\chi \lambda $\langle$ \lambda )(\mbox{\boldmath $\alpha$}) $\geq\chi_{N}\langle\alpha)$} .
. (a) $b_{\lambda}\subseteqq_{J}<\lambda\{\alpha\in c:f_{\chi(\lambda)}^{\alpha_{N}}(\alpha)\geq\chi_{N}(\alpha)\}$ .
. IJ , $b’\not\in J_{<}$ $\forall\alpha\in b’(f_{\chi_{N}(\lambda)}^{\lambda}(\alpha)<\chi_{N}(\alpha))$ $b’\subseteqq b_{\lambda}$





, $\alpha\in c$ $h( \alpha)<\chi_{N}(\alpha)=\sup\{\chi_{n_{l}}(\alpha) : \alpha<(2^{|a|})^{+}\}$
. $|c|\leq 2^{|a|}$ , $\forall\alpha\in c(h(\alpha)<\mathrm{X}N_{l}(\alpha))$ $i<(2^{|a|})^{+}$
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. $\chi_{N}.\cdot\in N$ $c$ (A) $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in N$ $\delta_{0}\leq\forall\delta<$
$\lambda(\chi_{N}.\cdot|b_{\lambda}<_{J_{<\lambda}}f_{\delta}^{\lambda}|b_{\lambda})$ $\delta_{0}\in N\cap\lambda$ $\mathrm{f}\mathrm{f}\mathrm{i}^{\vee}\mathrm{t}$ . $\delta_{0}<\sup(N\cap\lambda)=\chi_{N}(\lambda)<\lambda$
$h|b_{\lambda}<\chi_{N}\dot{.}|b_{\lambda}<_{J_{<\lambda}}f_{\mathrm{X}N(\lambda)}^{\lambda}|b_{\lambda}-(1)$ . $h$ $h|b’=f_{\chi_{N}(\lambda)}^{\lambda}|b’$
. (1) $b’\not\in J_{<\lambda}$ , $b’\subseteqq\{\alpha\in b_{\lambda} : h(\alpha)\geq f_{\chi_{N}(\lambda)}^{\lambda}(\alpha)\}\in J_{<\lambda}$
. (b) $\{\alpha\in c : f_{\mathrm{X}N(\lambda)}^{\lambda}(\alpha)\geq\chi_{N}(\alpha)\}\subseteqq_{J_{<\lambda}}b_{\lambda}$ . .
$d=\{\alpha\in c:f_{\mathrm{X}N(\lambda)}^{\lambda}(\alpha)\geq\chi_{N}(\alpha)\}-b_{\lambda}\not\in J_{<\lambda}$ . $b_{\lambda}$ $J_{<\lambda}+$ $J_{<\lambda}$
, $d\not\in J_{<\lambda}+-(2)$ . , $\Pi c/J_{<\lambda}+$ \lambda +-
, $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle$ $J_{<\lambda}+$ $g\in\Pi c$ . , $g$
$g$ $J_{<\lambda}+$
$\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle$ . $c\in N$ $c\subseteqq N$
range(g) $\subseteqq N$ . , $\delta\in c$ [ $g( \delta)<\sup(N\cap\delta)=\chi_{N}(\delta)$
. $\chi_{N}(\lambda)<\lambda$ , $f_{\mathrm{X}N(\lambda)}^{\lambda}\leq_{J_{<\lambda}}+g<\chi_{N}$ . , (2)
$d\not\in J_{<\lambda}+$ $d\subseteqq\{\alpha\in c:f_{\chi N(\lambda)}^{\lambda}(\alpha)\geq\chi_{N}(\alpha)\}\in J_{<\lambda}+$ .
710 . , $\lambda\in\mu f(a)=c=\mu f(c)$ , 75
(A) $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in\Pi c$ $N$ (1),(2)
.
(1) $f_{\mathrm{X}N(\lambda)}^{\lambda}\leq\chi_{N}$ ;
(2) $\alpha,\mu\in c$ , $\alpha\leq\mu<\lambda$ $cf(f_{\chi_{N}(\lambda)}^{\lambda}(\mu))>\omega$
$f_{f_{\chi_{N}\langle\lambda\}}^{\lambda}(\mu)}^{\mu}(\alpha)\leq f_{\chi_{N}(\lambda)}^{\lambda}(\alpha)$ .
$\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in\Pi c$
. $\lambda\in c$ $J_{<\lambda}$ $\Pi b_{\lambda}$ $\langle f_{\alpha}^{\lambda} : \alpha<\lambda\rangle\in\Pi c$
. 54 . 67 $\langle h_{\alpha}^{\lambda} : \alpha<\lambda\rangle$
} . $cf(\alpha)=(2^{|a|})^{+}$ , $\delta\in c$ $h_{\alpha}^{\lambda}( \delta)=\dot{\mathrm{m}}\mathrm{n}\{\sup\{f_{\beta}^{\lambda}(\delta)$ :
$\beta\in C\}$ : $C$ $\alpha$ }. , $\forall\delta\in c(h_{\delta}^{\lambda}(\delta)=\sup\{f_{\beta}^{\lambda}(\delta)$ :
$\beta\in C\})$ $\alpha$ $C$ . , $\lambda\in c$ $n<\omega$
, $\langle f_{a,n}^{\lambda} : \alpha<\lambda\rangle\in\Pi_{\mathrm{C}}$ . $f_{\alpha,0}^{\lambda}(\delta)=h_{\alpha}^{\lambda}(\delta)$
$f_{\alpha,n+1}^{\lambda}( \delta)-arrow\sup$ ( $\{f_{\alpha,n}^{\lambda}(\delta)\}$ U{ff\mu a\lambda , (u),n $(\delta)$ : $\mu\in[\delta,$ $\lambda$) $\cap c\})$ ,
\mbox{\boldmath $\delta$}\in c. $g_{\alpha}^{\lambda}( \delta)=\sup_{n<\omega}f_{\alpha,n}^{\lambda}(\delta)$ . g\mbox{\boldmath $\alpha$}\lambda \geq f\mbox{\boldmath $\alpha$}\lambda , $=h_{\alpha}^{\lambda}$
$\langle g_{\alpha}^{\lambda} : \alpha<\lambda\rangle$ 75 (A) . $\langle g_{\alpha}^{\lambda} : \alpha<\lambda\rangle$ (1) $,(2)$
,
7.16. $\lambda,$ $\mu\in c$ , $\lambda>\mu,\alpha<\lambda$ , $cf(g_{\alpha}^{\lambda}(\mu))>\omega$ .
$\delta\in c$ \mbox{\boldmath $\delta$} $\leq\mu$ $g_{g_{\alpha}^{\lambda}(\mu)}^{\mu}(\delta)\leq g_{\alpha}^{\lambda}(\delta)$ .
. $\forall m\geq n(g_{\alpha}^{\lambda}(\mu)=f_{\alpha,n}^{\lambda}(\mu)=f_{\alpha,m}^{\lambda}(\mu))$ $n<\omega$ . ,
$m>n,$ $\delta\leq\mu$ [ $f_{g_{q}^{\lambda}(\mu),m-1}^{\mu}(\delta)=f_{f_{\alpha,m}^{\lambda}\mathrm{t}\mu),m-1}^{\mu}(\delta)\geq f_{\alpha,m}^{\lambda}(\delta)$ . [ ,
$g_{g_{a}^{\lambda}(\mu)}^{\lambda}(\delta)=\mathrm{s}\mathrm{u}\mathrm{p}\{f_{g_{\alpha}^{\lambda}(\mu),m-\sim}^{\mu}(\delta) : 1\leq m<\omega\}\leq \mathrm{s}\mathrm{u}\mathrm{p}\{f_{\alpha,m}^{\lambda}(\delta) : 1\leq m<\omega\}=g_{\alpha}^{\lambda}(\dot{\delta})$
.
$7\cdot 17$. $n<\omega,$ $\alpha\in c,$ $\alpha<\lambda$ $\alpha\in\overline{N\cap\lambda}$
$\forall\delta\in\mu f(a)(f_{\alpha,n}^{\lambda}(\delta)\in\overline{N\cap\theta})$ . , $\overline{N}$ .
. $\lambda$ . $\alpha\in\overline{N\cap\lambda}$ , $\alpha\in N\cap\lambda$ $\alpha$ $N\cap\lambda$
. $\alpha$ $N\cap\lambda$ $\alpha\not\in N$ .
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$n=0$ . , $cf(\alpha)=(2^{|a|})^{+}$ . , $N\cap\alpha$ $\alpha$
, $\delta\in\mu f(a)$ $h_{\alpha}^{\lambda}( \delta)=\sup_{\beta\in C}f_{\beta}^{\lambda}(\delta)$
$\alpha$ $C$ . , $h_{\alpha}^{\lambda}( \delta)=\sup\{f_{\beta}^{\lambda}(\delta) : \beta\in N\cap C\}$ .
$\beta\in C\cap N$ $f_{\beta}^{\lambda}(\delta)\in N$ , $f_{\alpha,0}^{\lambda}(\delta)=h_{\alpha}^{\lambda}(\delta)\in\overline{N\cap\theta}$ . $n+1$
. $f_{\alpha,n}^{\lambda}(\delta)\in\overline{N\cap\theta}$ $\forall\mu\in[\delta, \lambda)\cap c(f_{\alpha,n}^{\lambda}(\mu)\in\overline{N\cap\theta})$
. $\lambda$ $\mu\in[\delta,\lambda)\cap c$ , ff\mu a\lambda , (\mu ),n(\mbox{\boldmath $\delta$})\in --N\cap \mbox{\boldmath $\theta$}
. , $f_{\alpha,n+1}^{\lambda}$ $f_{\alpha,n+1}^{\lambda}(\delta)\in\overline{N\cap\theta}$ .
710 . $\langle g_{\alpha}^{\lambda} : \alpha<\lambda\rangle$ (1)
. $\alpha=\chi_{N}(\lambda)$ , $\alpha\in\overline{N\cap\lambda}$ . 717
$\forall n<\omega\forall\delta\in c(f_{\alpha,n}^{\lambda}(\delta)\in\overline{N\cap\theta})$ . , $g_{\alpha}^{\lambda}( \delta)=\sup\{f_{\alpha,n}^{\lambda}(\delta)$ :
$n<\omega\}\in\overline{N\cap\theta}$ . $g_{\alpha}^{\lambda}(\delta)<\delta$ $g_{\alpha}^{\lambda}(\delta)\in\overline{N\cap\delta}$ . ,
$g_{\alpha}^{\lambda}( \delta)\leq\sup(\overline{N\cap\delta})=\sup(N\cap\delta)=\chi_{N}(\delta)$ . 510
.
7.1 .
$\dot{\mathrm{m}}\mathrm{n}(a)=\aleph_{\delta+1}$ . , $\mu f(a)$
. , , $\eta=|a|$ $\max(\mu f(a))=\aleph_{\delta+\rho}+1$
. , $P(\rho+1)$ . $X\subseteqq\rho+1$
$7=\{\gamma\leq\rho:\aleph_{\delta+\gamma+1}\in\mu f(\{\aleph_{\delta+\eta+1} : \eta\in X\})\}$
7.18 .
(1) $X,\mathrm{Y}\subseteqq\rho+1$ , $\overline{\emptyset}=\emptyset,X\subseteqq\overline{X},X\subseteqq \mathrm{Y}arrow\overline{X}\subseteqq\overline{\mathrm{Y}},\overline{X\cup \mathrm{Y}}=$
$\overline{X}\cup\overline{\mathrm{Y}},\overline{\overline{X}}=\overline{X}$ ;
(2) $X\subseteqq\rho+1$ $\gamma\in\overline{X}$ . $|X’|\leq\eta$ $\gamma\in\overline{X’}$
$X’\subseteqq X$ ;
(3) $X\subseteqq\rho+1$ $\overline{X}$ ;
(4) \gamma <\rho . $cf(\gamma)>\omega$ , $\overline{C}\subseteqq\gamma+1$ $\gamma$
$C$ ;
(5) $[\eta^{+4},\rho]$ .
(1)$-(5)$ $|\rho|\leq 7|^{+3}$ , . $|\rho|\geq rl^{+4}$
. $P(\eta^{+4})$ .




. < \kappa clu\mbox{\boldmath $\tau$}b(ff\kappa ,\mu X)(T&) kElJfl|,Jg(ael),k(2\mbox{\boldmath $\tau$}) $\text{ }T\text{ }\mathrm{F}\mathrm{I}\langle S_{\alpha}-\alpha\in T\rangle\underline{\subseteq}\{\alpha<\kappa:cf(\alpha)=$ $-\mathrm{t}\text{ }\kappa^{-}\mathrm{C}$
.
(1) $\alpha\in T$ $S_{\alpha}$ $\alpha$ ;
(2) $\kappa$ $C$ , $\{\alpha\in T:S-\alpha\subseteqq C\}$ $\kappa$
.
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$T=\{\alpha<\kappa : cf(\alpha)=\mu\}$ , club(\kappa ,\mu )(T) dub(\kappa ,\mu ) ,
$\langle S_{\alpha} : \alpha\in T\rangle$ dub(\kappa ,\mu ) (T)- .
7.20. $\mu,$ $\kappa$ $\mu^{+}<\kappa$ . ,
$T\subseteqq\{\alpha<\kappa:cf(\alpha)=\mu\}$ dub(\kappa ,\mu ) (T) .
. . dub(\kappa ,\mu ) (T) $T\subseteqq\{\alpha<\kappa:cf(\alpha)=$
$\mu\}$ . , $\alpha\in T$ $otp(S_{\alpha})=\mu$ $S_{\alpha}$
$\alpha$ $\langle S_{\alpha} : \alpha\in T\rangle$ . $\beta\leq\mu^{+}$ ,
$\langle S_{\alpha}^{\beta} : \alpha\in T\cap\lim(\cap\beta’<\beta C\beta’)\rangle$ $C\rho$ .
. $\beta=0$ . $\alpha\in t$ t $S_{\alpha}^{0}=S_{\alpha}$ . ,
$\text{ _{}elub(\kappa,\mu)}(T)$ , $\{\alpha\in T:S_{\alpha}\subseteqq C_{0}\}$ $\kappa$
$C_{0}$ . $0<\beta<\mu^{+}$ . $\alpha\in T\cap\lim(\cap\beta’<\beta C\beta’)$
, S\mbox{\boldmath $\alpha$}\beta =S\mbox{\boldmath $\alpha$} $\cap(\bigcap_{\beta’}{}_{<\beta}C\rho’)$ . $( \bigcap_{\beta’}{}_{<\beta\beta’}C)\cap\alpha$ $\alpha$
, $otp(S_{\alpha}^{\beta})=\mu$ $S_{\alpha}^{\beta}$ $\alpha$ . ,
$\text{ _{}el\mathrm{u}b(\kappa,\mu)}(T\cap\lim(\bigcap_{\beta},{}_{<\beta\beta’}C))$ , {$\alpha\in T\cap\lim(\bigcap_{\beta’}{}_{<\beta}C_{/\beta’})$ : $S_{\alpha}^{\beta}\subseteqq$
$C\rho\}$ $\kappa$ $C\rho$ . $D= \bigcap_{\beta’}{}_{<\beta}C\rho$
, $\alpha\in T\cap\lim(D)$ $S_{\alpha}^{\mu^{+}}=S_{\alpha}^{0}\cap D$ . ,
. . $\alpha\in T\cap\lim(D)$ , $\langle S_{\alpha}^{\beta} : \beta\leq\mu^{+}\rangle$ So
. $\text{ }\mathrm{c}_{-}$ . $|S_{0}|=\mu$ , $\beta(\alpha)\leq\forall\beta’\leq\mu^{+}(S_{\alpha}^{\beta’}=S_{\alpha}^{\beta(\alpha)})$
$\beta(\alpha)$ ffi=\mbox{\boldmath $\tau$} . , $\forall\alpha\in T\cap\cdot \mathrm{M}(D)(\beta(\alpha)<\mu^{+}<\kappa)$ ,
$E=\{\alpha\in T\cap \mathrm{h}.\mathrm{m}(D) : \beta(\alpha)=\beta 0\}$ $\kappa$ $\beta 0<\mu^{+}$ .
, $\alpha\in E$ $S_{\alpha}^{\beta_{0}}=S_{\alpha^{0}}^{\beta+1}=S_{\alpha}^{0} \cap(\bigcap_{\beta<h}C\rho)\cap C\rho_{0}=S_{\alpha}^{\hslash}\mathrm{n}c_{h}$ .
, $S_{\alpha}^{h}\subseteqq C\rho_{0}$ $C\rho_{0}$ .
7.1 .
$\langle S_{\alpha} : \alpha<\eta^{+4},cf(\alpha)=\eta^{+1}\rangle$ $dub(\eta,\eta)^{-}+a+$ . , $\theta$
. (1),(2) $H$( $\langle M\rho : \beta\leq\eta^{+3}\rangle$
.
(1) $\beta<\eta^{+3}$ $\langle M_{\gamma} : \gamma\leq\beta\rangle\in M\rho+1$ $|M\rho+1|=\eta^{+3}$
(2) $\eta^{+3}\subseteqq M_{0}$ , { $\{X,\overline{X} : X\subseteqq\eta^{+4}+1\},$ $\eta^{+4}$ $\langle$ $S_{\alpha}$ : $\alpha<\eta^{+3},cf(\alpha)=$
$\eta^{+}\rangle$ $M_{0}$ .
2 . (a) $\beta\leq\eta^{+3}$ $\gamma\rho=M\rho\cap$
$\eta^{+4}\in\eta^{+4}$ $r.x$ . (b) $\{\gamma\beta : \beta\leq\eta^{+3}\}$ $\eta^{+4}$ .
7.21 . (A) $\beta<\eta^{+3}$ $\langle\gamma_{\delta}$ : \mbox{\boldmath $\delta$}\leq \beta $\rangle$ \in M\beta . (B)
$cf(\alpha)=\eta^{+}$ $\alpha,\beta<\eta^{+3}$ [ , $E_{\alpha}^{\beta}=\{\gamma_{\delta} : \delta\in S\text{ }\cap\beta\}$ . ,
$d(E_{\alpha}^{\beta})$ $\eta^{+4}$ $d(E_{\alpha}^{\beta})\subseteqq\gamma\rho+1$ .
cf(\gamma \eta $=\eta^{+3}>\omega$ 718 (4) $d(D)\subseteqq\gamma_{\eta}+3+1$ \gamma
$D$ . , $\langle S_{\alpha};\alpha<\eta^{+3},cf(\alpha)=\eta^{+}\rangle$ dub(\eta +3 ,\eta +)-
, $cf(\alpha)=\eta^{+}$ $S_{\alpha}\subseteqq\{\beta<\eta^{+3} : \gamma\rho\in D\}$ $\alpha<\eta^{+3}$
. S $\alpha$ $otp(S_{\alpha})=\eta^{+}$ , $S_{\alpha}^{*}=\{\gamma\rho : \beta\in S_{\alpha}\}$
, $S_{\alpha}^{*}$ \gamma $otp(S_{\alpha}^{*})=\eta^{+}$ . 7.18 (3) ,
$x\in d(S_{\alpha}^{*})$ x\geq \gamma . $-(^{*})7.18$ (2) $x\in d$ ($S_{\alpha}^{*}$ $\gamma\rho$) $=$
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$d(E_{\alpha}^{\beta})$ $\beta<\alpha$ . , $cl(E_{\alpha}^{\beta})\subseteqq d(S_{\alpha}^{*})\subseteqq d(D)\subseteqq\gamma_{\eta^{+3}}+1<$
$\eta^{+4}$ . , $d(E_{\alpha}^{\beta})$ $\eta^{+4}$ . , 721 (B) ,
x\in d(E\mbox{\boldmath $\alpha$}\beta )\subseteqq \gamma \beta ll<\gamma $(^{*})$ .
D. $\xi$ . , $2^{|\xi|}<\aleph\epsilon$ $1\mathrm{f}\aleph_{\xi}^{|\xi|}<\aleph_{|\xi|}+4$
.
. 6,3 , . $a=[(2^{|\xi|})^{+},$ $\aleph_{\xi})\cup Regular$
. ( A) $2^{|\xi|}<\aleph|\xi|\leq\aleph\epsilon$ . 61 $\aleph_{\xi}^{|\xi|}=\Pi a=$
$\max$($\mu f$ (a))<\aleph 12f( )1+ $\leq\aleph|\xi|+4$ . ( B) $\aleph|\xi|<2^{|\xi|}<\aleph_{\xi}$
. $2^{|\xi|}=\aleph_{\gamma}$ . $|a|\leq|\xi|$ , $|\mu f(a)|\leq|\xi|^{+3}$ . ,
$\aleph_{\xi}^{|\epsilon|}=\Pi a=\mathrm{R}(\mu f(a))<\aleph_{\xi}^{+\eta}$ $\eta\sim|\mu f(a)|$ . [ ,
$\aleph_{\xi}^{+\pi}=\aleph_{\xi+\eta}<\aleph+\max(|\xi|,|\eta|+)\leq\aleph_{|\xi|}+4$ .
8. [1] 6.2.4
8.1. $\lambda,\mu$ $\mu<\lambda$ . $<f\xi$ : \mbox{\boldmath $\xi$}<\lambda >\in \lambda a \mu - ,
$f\xi$ (\mbox{\boldmath $\nu$})=min{$\sup\{f\zeta(\nu)$ : $\zeta\in C\}$ : Ct }
, $cf(\xi)=\mu$ $\xi<\lambda$ $\nu\in a$ .




. $\mu\in$ ( $1a1$ ,m.n(a)) ’ . $f^{\overline{b}}=<f_{\xi}^{b}$ : $\xi<\lambda_{b}>\in\lambda_{b\Pi a}$ T (1),
(B) (3) , $\overline{f}=<f^{\overline{b}}$ : $b\subseteq a>$ $a$ $\mu$ [ .
(1) $f^{\overline{b}}$ $J_{<\lambda_{b}}(a)$ ;
(2) $f^{\overline{b}}$ \mu - ;
(3) $\{f_{\xi}^{b}|b:\xi<\lambda_{b}\}$ $b$ .
8.3. $\overline{f}$ $a$ $\mu$ , $\mu\in(|a|,\min(a))_{\mathrm{r}\mathrm{e}g}$ . $\lambda_{b}$
, $F_{b}=\{f_{\xi}^{b}|(b-c)\cup g|c$ :\mbox{\boldmath $\xi$}<\lambda b g\in Fe $\exists\alpha\exists\beta<\lambda_{b}(\alpha<$
\beta $c=\{\nu\in b:f_{\alpha}^{b}(\nu)\geq f_{\beta}^{b}(\nu)\})\}$ .
$f^{\overline{b}}$
$J_{<\lambda_{b}}(a)$ , $c\in J_{<\lambda_{b}}(a)$ \lambda $<\lambda_{b}$
$F_{\mathrm{c}}$ .
Lemma 6.1.4 in [1]. $|F_{b}|\leq \mathrm{m}\mathrm{x}(\mu f(b))$
8.4. $\theta$ $M\prec H(\theta)$ . $D$ $b\subseteq a$ $M$
, (1),(B) .
(1) $M\cap\subseteq$ $(D)_{j}$
(2) $\delta\in M\cap b$ , $D(\delta)$ $M \cap[\min(a),\delta)oN$
.
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8.5. $a$ , $\theta$ . $a\subseteq H(\theta)$ , $\mu$
. $\mathfrak{D}$ . $M\prec H(\theta)$ $\mathfrak{D}$ - , $|M|\leq\mu$
$a$ $M$ $D_{M}\in \mathfrak{D}$ .
Lemma 6.2.3 in [1]’ 8.5 .
$|$ {$M \cap\sup(a)$ : $M$ ( D- /} $\leq|$ $\mathrm{n}(a)|^{\mu}\cdot|a|^{\mu}\cdot|\mathfrak{D}|$
. $D_{M}\in \mathfrak{D}$ ,
$g(M \cap\sup(a))=(M\cap\min(a), M\cap a, D_{M})$
$g$ , $g$ .
Theorem 6.2.4 in [1]. $a$ $|a|< \min(a)$ . $\mu$ ,
min(a) $\mu$-strong . ,
$\sup(\mu f_{\mu}(a))=(\sup(a))^{\mu}$
.
. $\kappa=|a|^{+},$ \lambda =min(a) . $\lambda$ $\mu$-strong $|a|<\dot{\mathrm{m}}\mathrm{n}(a)=\lambda$ ,
$|[a]^{\leq\mu}|=|a|^{\mu}<\lambda$ .
$\theta$ , $\mathfrak{D}$
$x \in[\sup(a)]^{\mu}$ , $x\subseteq M\prec H(\theta)$ $\mathfrak{D}$- $M$
. ,
$( \sup(a))^{\mu}=|[\sup(a)]^{\mu}|\leq 2^{\mu}\cdot|$ {$M \cap\sup(a)$ : $M$ D- J }l
$\leq|\min(a)|^{\mu}\cdot|a|^{\mu}\cdot|\mathfrak{D}|\leq\lambda\cdot|\mathfrak{D}|$ .
8.6. $| \mathfrak{D}|\leq\sup(\mu f_{\mu}(a))$ $\mathfrak{D}$ .
. $\overline{h}$ $a$ $\nu\in(|a|,\min(a))_{reg}$ , 83
$F=<F_{b}$ : $b\subseteq a>$ .
$F_{b}’=\{f\in F_{b} : \forall\nu\in b(cf(f(\nu))=\kappa)\}$
,
$G=\cup\{F_{A}’ : A\in[a]^{\leq\mu}\}$
$\text{ }$ . Lemm6.1.4 $|G| \leq\sup(pcf_{\mu}(a))$ .
$\alpha\in\lim(\sup(a))$ $cf(\alpha)=\kappa$ . , $C_{\alpha}\subseteq\alpha$
$otp(C_{\alpha})=\kappa$ . $f\in G$ ,
$\mathfrak{D}_{f}=$ { $<D_{\nu}$ : $\nu\in$ $(f)>:\forall\nu\in$ $(f)(D_{\nu}\in[C_{f(\nu)}]^{\leq\omega}$ }
. ,
$\mathfrak{D}=\cup\{\mathfrak{D}_{f} : f\in G\}$
. ,
$|\mathfrak{D}_{f}|\leq|\{\phi|\phi:dorn(f)arrow[\cup\{C_{f(\nu)} : \nu\in dom(f)\}^{\leq\omega}\}|\leq|^{\mu}([\kappa]^{\leq\{\theta})|<\lambda$
$| \mathfrak{D}|\leq\sup(\mu f_{\nu}(a))$ .
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$\mathfrak{D}$ .
$x \in[\sup(a)]^{\mu}$ , $x\subseteq M\sim\mu$ $\mathfrak{D}$- . [ (1), $(2)$
$N\prec H(\theta)$ .
(1) $<N.\cdot$ : $i<\kappa>$ $N= \bigcup_{:<\kappa}N.\cdot$
$\forall j<\kappa(<N_{1}. : i<j>\in N)$
(2) $x \cup a\cup[a]^{\leq\mu}\cup\{\overline{h}, a\}\subseteq\bigwedge_{0}$ $\forall i<\kappa(|N_{1}.|=\kappa)$
( , $\chi_{N}|A\in F_{A}$ , $\chi_{N}|A\in F_{A}’$ . $\nu\in a$ , $\chi_{N}(\nu)$
$C_{\nu}^{*}\subseteq N\cap\nu$ $otp(C_{\nu}^{*})=\kappa$ . , $C_{\nu}^{*}\subseteq C_{\mathrm{X}N(\nu)}$
.
, $N$ $<M_{n}$ : $n<\omega>$ .
$\ovalbox{\tt\small REJECT}$ $x\subseteq M_{0}\prec N$ $|M_{0}|=\mu$ .
$M_{n}$ $M_{n+1}$ .








, $f=\chi_{N}|(M\cap a)$ f\in F $\subseteq G$ . $\rho\in M\cap a$ [ , $\rho=\min(a)$
$\Sigma_{\rho}=\emptyset$ . $\rho=\nu^{+}(\nu\in[\min(a),\sup(a))$ , $\nu\in M$ . , $\nu\in M_{n_{\nu}}$
$n_{\nu}<\omega$ . ,
$\Sigma,$ $=\{\sigma_{\rho}^{n} : n_{\nu}\leq n<\omega\}$
. , $\Sigma_{\rho}\subseteq C_{\rho}^{*}\subseteq C_{f\mathrm{t}\rho)}$ .
$\Sigma=<\Sigma_{\rho}$ : $\rho\in M\cap a>$
, $\Sigma\in \mathfrak{D}_{f}\subseteq \mathfrak{D}$ .
$\Sigma$ $a$ $M$ . , $\Sigma_{\rho}$ $M \cap[\min(a),\rho)$
.
. $\rho=\nu^{+}\in M\cap a$ $\gamma\in M\cap\rho$ . $\nu\geq\min(a)$ .
, $\nu\in M\cap[\min(a),\rho)$ $\nu<\chi_{M_{n_{\nu}}}(\nu^{+})<\sigma_{\nu}^{n_{\nu}}+$ . , $\nu\leq\gamma$
. , $\gamma\in M_{n}\cap[\nu, \nu^{+})$ $n\geq n_{\nu}$ . $\sigma_{\rho}^{n}$





1 6 . 8
.
3 7 , [8]
7 $|pcf(a)|\leq|a|^{+\epsilon}$ , $2^{|a|}< \min(a)$
, , 56 . , <min(a)
[1] Theorem 523 [8] 79Theorem . [8] 712
Remark .
, 8 , 6 , 8 $\mathfrak{D}$
6 , 8 $\overline{h}$ $\mathrm{T}\mathrm{h}\infty \mathrm{o}\mathrm{e}\mathrm{m}6.2.4$
?
. . , 3 ,
.
, $|\delta|^{\mathrm{c}f(\delta)}<\aleph_{\delta}$ }bc\mbox{\boldmath $\delta$}’’) $<\aleph\delta|*|4$
$|\delta|^{+4}$ , $\aleph_{\delta}^{\mathrm{c}f(\delta)}=|\delta|^{\mathrm{c}f(\delta)}$ ,
$|\delta|^{\mathrm{c}f(\delta)}=2^{\mathrm{c}f(\delta)}$ .
, $\aleph$ , $|\delta|^{\mathrm{c}f(\delta)}=2^{\mathrm{c}f(\delta)}$ .
, $|\delta|^{+4}$ .
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